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PLATING POWER BY OC POWER SPECIALIGOTS 


AY a ‘big word-at RAPID ELECTRIC 
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From the design board to the test board specialists are at work at RAPID. 
Because RAPID specializes in de power supplies and controls, each 
member of its staff is a specialist in his own right. Whether it is a design 
engineer or a trained technician each becomes integrated and woven into 
a highly skilled group whose main thought is de power supplies. 

That’s why RAPID offers so much more in the way of de power recti- 
fication. That's why RAPID units are distinctively different. (Your 
local distributor sells RAPID —call on him today. Name available upon 
request. ) 


RAPID ELECTRIC CO., INC. 


2881 MIDDLETOWN ROAD « NEW YORK 61,N.Y. ¢ TAlmadge 8-2200 
PLANTS: (4) NEW YORK,N.Y. * GRAYSBRIDGE ROAD, BROOKFIELD, CONN. 
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No red smut forms on any iron and steel parts when Enthone’s new 
Ebonol Additive “S” is used in blackening baths. Additive “S” 
effectively holds in suspension dissolved iron and copper, 
preventing deposition of red smut on the work. 


ADVANTAGES OF ADDITIVE ‘'S"’ ARE: 
e Eliminates red smut e Improves ability of present baths to coat 


hard-to-blacken alloys 
e Produces deeper black e Maintains corrosion resistance of black 


Shortens blackening time oxide coating 
Permits lower blackening e Permits blackening of copper-brazed 


steel parts 
temperature e Costs less than other methods of 


Increases production controlling iron and copper contamination 


Ebonol Additive “S” is used in all steel blackening 

baths which contain oxidizing agents and caustic soda 

and produce a coating in the 285°-305°F temperature range. 

It is a concentrated solution of blended complexing agents stable 

to oxidizing agents, high alkalinity and high temperatures of 

blackening baths. 

Visual observation of the work is the only control required. At the 

first sign of red smut, add 1-2 ounces of Ebonol Additive “S” to each gallon 
of solution. 

For complete information, write to Enthone, Inc., 442 Elm Street, New Haven 8, Conn. 


ANOTHER PRODUCT OF RESEARCH 
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To get the 
most out of 


barrel finishing 


ask Oakite 


OVER 50 YEARS CLEANING EXPERIENCE « OVER 250 FIELD SERVICE MEN - OVER 160 MATERIALS 


Barrel finishing cuts unit-cost of deburring 
from 154 to 14! How much could it save you? 


In one midwest plant, total cost of deburring 
20,000 complex aircraft parts by barrel method 
came to less than $200. This compares with a 
former cost of $3,000 by hand methods. 

This startling reduction in cost is the result 
of handling hundreds of pieces at a time, in- 
stead of grinding each one separately . . . and 
the result, too, of using the right compound to 
help the media and barrel do their work. 

It’s in selecting and supplying the right com- 
pound that Oakite helps you get the most out 
of barrel finishing. Oakite compounds include 
alkaline and acidic types . . . for steel, brass, 


zinc die castings, aluminum or alloy parts. 


Ask your local Oakite man about barrel 
finishing, or write for free booklet on barrel 
finishing to Oakite Products, Inc., 26 Rector 
Street, New York 6, N. Y. 


it PAYS to ask Oakite 


Est. 1909 — 
‘years’ leadership in industrial cleaning 


METAL FINISHING is published monthly by Metals and Plasti:s Publications, Inc., 381 Broadway, Westwood, N. J., U.S.A. 


SECOND CLASS POSTAGE PAID at the Post Office in Westwood, N. J. and New York, N. Y. Volume 59, No. 2, February, 1961. Five dollars per year. 
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ctroplating 


Singleton Corrosion 
test cabinet 


Singleton is now considered , 


the unchallenged leader with 

j over 14 years experience. The 
country’s top distributors rely 
upon them for: 


e Singleton (O.E.M.) Barrels 


e Singleton Barrel Tanks with 
0 dil all . exclusive inverted-V or horn 
saddle contacts. 
e Singleton Replacement 


Barrels 
e Singleton Corrosion Test 


s 
Cabinets of plain steel, stain- 
mos a ciel less steel or H-T Plexiglas. 
e H-T Plexiglas Baskets 
and Buckets 


e H-T Plexiglas Lab Tanks 
All equipment is custom-de- 


signed to exacting specificat- 
ions with the famous Singleton 


fusion-welded construction. For 
the highest quality at the most 
reasonable prices and fastest 

service, contact your nearest 
distributor or The Singleton 
Company direct. 


Albert Singleton 
President 


THE SINGLETON 
COMPANY 


11770 Berea Road + Cleveland 1 
rwater 11-5580 
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Time 
the Confusion About 
Nickel Plating Processes 


H-VW-M’s New, Improved Levelume 220 is the 
Brightest Idea Among Today’s Bright Nickel Baths 


If you’re confused, move over. So are a lot of other 
people in the plating business who are wading 
through the jungle of competitive claims. 


H-VW-M takes the tiger by the tail in introducing 
Levelume 220—repeat Levelume 220—a bright nickel 
finish better than the original Levelume and ready 
to tackle any bright finish production job. 


Levelume 220 is one of three new job-proved nickel 
baths offered by H-VW-M, each tailor-made to 
meet specific finishing requirements. 


Let’s consider the advantages and characteristics 
of each. 


SUPERLUME 

Superlume is the premium bright nickel, the ulti- 
mate in brightness building with leveling. Superlume 
is for those users who want tip-top performance to 
meet the finest possible finishing requirements and 
are willing to spend a little more for the very best. 
The cost difference often can be recaptured in total 
finishing costs. 


LEVELUME 220 

Levelume 220 is a modified Superlume and is the 
brightest, highest leveling nickel available at no 
premium cost. Levelume 220 features high bright- 
ness with uniformity of brightness on all surfaces, 
high tolerance to impurities, excellent leveling or 


scratch-hiding. Levelume 220 is truly the workhorse 
of all bright nickel plating processes, and meets the 
requirements of most high-quality bright nickel 
plating at moderate cost. 


PERMALUME 

Easy-to-operate Permalume is a sulfur-free, semi- 
bright leveling nickel process for dual nickel or 
duplex systems. It has been thoroughly production 
tested in commercial applications, with excellent re- 
sults. The Permalume bath is stable and can be 
filtered continuously through a carbon pack to main- 
tain constantly favorable plating characteristics. It 
does not require periodic stripping to remove deg- 
radation products. Permalume permits continuous 
operation ... no downtime for bath purification and 
replacement of expensive addition agents removed 
by treatment. 


Levelume 220 is an ideal top coating for duplex 
systems using H-VW-M’s new semi-bright Perma- 
lume as a base coat. The Levelume 220-Permalume 
combination provides maximum corrosion resistance, 
compatibility, activity, leveling and stability. For 
duplex coating on diecastings and steel stampings, 
this combination of star performers is unbeatable. 


Levelume 220 is the clear-cut answer to bright nickel 
plating at no premium cost. For information and 
technical help, call on H-VW-M. 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey. 


Offices in Principal Cities. 


Alert Supply Company is H-VW-M in the West. 


los Angeles * San Francisco 


Progress in metalfinishing through 
advanced processes *® equipment 
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MANUFACTURING CORP. 


“tagged” as the finest 


at lowest cost... 
by platers, chemists and engineers | —— 


wo ? 

continuous, full-view filtration in depth SO gph 350 gph $195.00 
no loss of expensive solutions 100gph 


leakproof, agitates without aerating, self-priming rege 
maximum flow rate up to 4x our own work rate capacity 
fits anywhere on tank, saves floor space (3%2” diam., 3” immersion UNIVERSAL APPLICATIONS 


depth), minimum displacement in tank wie 


abundant flow and pressure for longer tube life from 90° F. te 200° F. 
filters from all levels, not just the surface; skimmer available to keep i 
’ Only SETHCO gives optional custom equipment at 
surface free of dirt 
completely corrosion resistant HIGH TEMPERATURE APPLICATIONS: Electroless nickel, etc. 
An. HIGH CHLORIDE APPLICATIONS: Woods’ Nickel, Iron, etc. 
trouble free operation; one year guarantee CHROMIC ACID APPLICATIONS: Oxidizing baths. etches, etc. 
ALL METAL CONTACT ELIMINATION: Acid gold, rhodium, etc. 
SKIMMER: Removes surface dirt. 


SETHCO — recognized throu the filtering in- 
Write or dustry for “first with the finest’’—now offers a 
Call Now for completely new concept in a universal, submerged 
Bulletin No. 55] system. This new SUB series, thoroughly tested 
in lab and field, has already more than proved its 
reliability and unmatched economy. No valves to 
leak, no tank drains to fuss with, no chance for 
costly fluid loss. The nearest thing to automation 

in filtering! 


2286 BABYLON TURNPIKE, MERRICK, L. |., N. Y. @ MAyfair 3-4220 


DEPTH FILTRATION FOR ALL ELECTROPLATING AND INDUSTRIAL APPLICATIONS + METAL FINISHING + PHOTO eee + PETROLEUM - oe 
"SOLVENTS __ LACQUERS + PHARMACEUTICALS + ULTRASONIC CLEANERS + RADIOACTIVE SOLUTIONS + WATER + ELECTROTYPING 
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BARRETT SULFAMATE NICKEL 
has engineered reliability for: 


exceptional low stress 
high speed deposition 
excellent machinability 
dimensional stability to 
thermal cycling 

less nodular growth 
superior throwing power 
excellent grain structure 
high chemical purity 
nickel to metal, glass. 
or ceramic bonding 


BARRETT SULFAMATE NICKEL — a ready to 
operate process for heavy electrodeposition of 
nickel having exceptionally low tensile stress 


4 


Request Bulletin SN : 


w Barrett Sulfamate Nickel on electroform mandrel 
indicating superior throwing power. Photo 500 x 
chemical products company, inc. Shelton « Connecticut 
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Crown “MP” gets diversified 


zinc plating production 
out on time at low cost 
for Pacific Rustproofing Co. 


Crown MP (Multi Purpose) is the most versatile of all 
automatic processing equipment for meeting the output 
and speed demanded in modern production. The key 

to “MP” versatility is an ultra-modern automatic 
programming and control system, of far advanced 
design. The ‘“‘MP”’ can process several different jobs 
simultaneously; for example, two or three dissimilar 
metals can be plated in racks or barrels at two different 
voltages. The “‘MP” handles an astonishing range of sizes 
and weights . . . parts from 4 inch to 40 feet; and from 
fractions of an ounce in weight to tons can be processed. 
Besides helping to cut costs and meet production 
schedules, the “‘MP”’ improves product quality by 
precisely timing the processes. 

If you have a continuous dipping process, find out 

what Crown Automation can do for you... 

write for Bulletin ‘“‘MP” today. 
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Pocific Rustproofing Company 


| Electreaplating 


1792 PERALTA STREET + OAKLAND 7, CALIFORNIA + PHOME HIGATE 4.7223 


Since 1956 this Crown "MP" 
Automatic Barrel Plating Ma— 
chine has been in operation and 
doing an extremely satisfactory 
job of handling our daily zinc 
plating production. The vari- 
able time in the acid gives us 
the option of a mild or severe 
pickling and also the choice of 
either a clear or yellow chro- 
mate; these together with a 
variable zinc plating time en- 
able us to process a wide 
variety of work. Processing 
specification work on schedule 
is an important factor in our 
operation. 


Pacific Rustproofing Co. 


Klute 


Vice-President 
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SARAN LINED PIPE — only one short length replaced 
after 8 years and 500,000,000 acid gallons 


These Saran Lined Pipes and valves have carried 8300 
gal./hour of hot acid plating solution ... 24 hours per day, 
six days per week, for eight years. If they fail, the cost of 
production downtime is $11,000 per hour. In the entire 
400-foot line, only two valves and a ten-foot length of pipe 
have been replaced in the eight years! 

This piping complex feeds acidic solutions from heat 
exchangers to plating tanks in a large automotive plant. 
The solutions are circulated day and night, keeping the 
tanks at a required 160° F. A break in the line could also 
cause complete loss of the tanks’ contents—at a cost of 
$8000, not counting downtime. 

At the time of installation, many types of corrosion- 


THE DOW CHEMICAL COMPANY 


10 


resistant pipe were tested. Saran Lined Pipe was chosen 
as the permanent transfer medium for this operation for 
several reasons: extreme resistance to corrosion . . . high 
strength, requiring minimum support for horizontal runs 
... easy cutting and fitting without special equipment. 

Whenever dependable piping systems are needed for 
corrosive material, consider Saran Lined Pipe. Saran Lined 
Pipe, valves, fittings and pumps are available for systems 
operating from vacuum to 300 psi, from below zero to 
200° F. They can easily be cut, fitted and modified in the 
field without special equipment. For more information, 
write Saran Lined Pipe Company, 2415 Burdette Avenue, 
Ferndale, Michigan, Dept. 1567CF2. 


Midland, Michigan 
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FULLY AUTOMATIC ONE MAN 
PLATER & ANODIZER 


Conveyor Breakdowns Eliminated with new electro- handles complete operation of this 


mechanical control and safety device. Racks can’t 


be pushed into sides of tank; load can’t drop if 


power fails during work transfers. 
Positive 6-Point Connections. Self-cleaning heavy duty MOST VERSATILE 
contacts need little or no attention. : 


Rack Carriers Quickly Removed. A big time saver when 

servicing, or manually plating large pieces. OF ALL AUTOMATICS 
Fast Cycle Changes by shifting tank partitions and mov- te es 
ing pick-up heads. 


No Extra Headroom Required. Ajl elevating mechanism 
operates below top of rack carrier. 


Automatic Loading And Unloading of racks. 
Delayed Set-Down to operate automatically with cycle. 


Furnished if required for conversion coatings and 
bright dips. 


If More Than One Cycle is necessary, by-passing can 
be built in. 


Hydraulic operation, standard. 
Pneumatic operation, optional. 


MAIL COUPON TODAY 


ATTACH TO COMPANY LETTERHEAD 


Send complete information on fully automatic Cycleflex 


LASALCO, INC. 


HOME OFFICE: 2820 LaSalle St. © St. Lovis 4, Mo. @ PRospect 1-2990 
IN TEXAS: 2805 Allen St. © Dallas, Texas © Riverside 7-8093 
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EXTRA PROFITS for your plant 


Customers satisfied with a high quality utility zinc brightener that 
costs you less? Then, your profit-wise choice is: 


ROHCO® ECONOBRITE ZINC BRIGHTENER 


Exceptional life. For plated parts where bright dipping 
after plating may be planned. Cannot be equaled in 
economy — with quality. 


For customers who require greatest brilliance, the brightener that 
tops them all is: 


ROHCO 100 BARREL ZINC BRIGHTENER 


The champagne of all brighteners. 3-D depth for mirror- 
like finish. Highest covering power — substantial thick- 
ness of deposit in recesses usually unplated. 


Both brighteners furnished in liquid. A winning team that will 
gain and hold the approval of your customers. 


Arrange for a “show me” order through your nearest 
ROHCO Representative, now! 


R. O. HULL & COMPANY, INC. 


1302 Parsons Court e Rocky River 16, Ohio 


The RIGHT START ...a BETTER FINISH 
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TO GET PEAK PERFORMANCE, SPECIFY 


STEVALITE BARRELS 


Here’s Why Stevens Can Offer You a Barrel superior to anything else 
on the market today: 
THE MATERIAL 


Stevalite . . . tremendous impact strength . . . heat resistance to 270° F. 
50% lighter than any other material. 
THE DESIGN 
Oblique barrel tumbles parts more effectively giving improved plate distribution. 
Thinner wall decreases solution dragout. Dense perforation count boosts current 
draw and plating speed up to 30%. Faster drying. 
THE CONSTRUCTION 
Rigid, rugged all welded . . . unaffected by heat distortion . . . reinforced to 
resist damage. Minimum number of necessary parts. 

You cannot buy a more efficient and productive barrel anywhere. Simple 
in conception and construction, it can guarantee you real maintenance-free 
performance and long productive life . . . the perfect barrel. 


FOR USE ON ALL ‘STEVENS AUTOMATIC 


fredericbh| STEVENS, inc. 


DETROIT 16, MICH BUFFALO CHICAGO DETROIT MILWAUKEE CLEVELAND 
WALLINGFORD (CONN.) INDIANAPOLIS SPRINGFIELD (OHIO) 


Remember — When you go automatic . . . go STEVENS! 
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NGINEERED EQUIPMENT 
for the PLATING INDUSTRY 


* COMPATABILITY of the filtering equipment with the filtering 
job is the reason why platers rely on Industrial for low cost destruc- 
tion of toxic waste, or optimum recovery of valuable plating compo- 
nents. Cost consciousness holds the key to such compatability. In- 
dustrial-engineered systems deliver it by: 


A thorough appraisal of your needs and understanding of your 
process by qualified chemists and engineers. 


Impartial recommendation made possible by broad and versatile 
line of Industrial-engineered equipment. 


Experience backed by engineering and production facilities with a 
30-year reputation for building only the finest plating equipment. 


Write for Bulletin: “MODERN FILTRATION FOR THE PLATING INDUSTRY” 


INDUSTRIAL FILTER & PUMP MFG. CO. 
5906 Ogden Ave., Chicago 50, Illinois 
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HARSHAW | 
Perflow -Perglow 
DUPLEX NICKEL 


the most 


outstanding --by far 


, well over 1 million gallons in use—and 


ST ULG increasing 


*K overwhelmingly SVULL the most widely 
used double nickel process 


* STILL the most highly levelling with unexcelled a 
corrosion resistance 


* STULL the most successful duplex process on 
both steel and zinc die-castings 


The outstanding leadership of Harshaw 
Perflow-Perglow can be explained. 
Call us. Perhaps you should be using it. 


CHICAGO 32, ILLINGIS «CINCINNAT! 13. OHIO + CLEVELAND 6, OHIO + DETRON 23, MICHIGAN HASTINGS 
HUDSON 6, N.Y. * HOUSTON 11, TEXAS - LOS ANGELES 22, CALIF. + PHILADELPHIA 48, PA. « PITTSBURGH 22, PA 


Plating Processes also avaiiab!: the following Foreign Distributors or Manufacturers 


HARSHAW CHEMICALS LTD... LONDO™. -NGLAND L. YAN DER HOORN, UTRECHT, HOLLAND 
ARMALITE CO. LTD., TORONTO, Ca: ROSERT GRYCE & GO. MELBOURNE AUSTRALIA. 


And many Agente throughout the world 
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by Bush Brothers, 


Plated for Starline House- 
Inc 
New York 
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NO DEGREASING 

NO DEBURRING 

NO COPPER PLATING 
NO COPPER BUFFING 


on this nickel-chrome plated fixture 


... just chrome over 


SUPERLUME 


on a raw steel stamping 


It used to take six operations to get the high-luster finish demanded by 

Starline Housewares for this chrome-plated towel ring. Now it takes only two. 

Difference in finish quality? Absolutely none, agreed the plating experts 

who scrutinized random samples from batches produced both ways. 

Maybe Superlume belongs in your plant, too. This high-leveling, super-bright nickel bath 
is economical with most die castings and virtually all high-grade steel products. 

For technical details on these and other money-saving uses, ask H-VW-M. 


MM Progress in metalfinishing through advanced processes * equipment 


/ Hanson-Van Winkle-Munning Company, Matawan, New Jersey « Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West « Los Angeles ¢ San Francisco 
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KOCOUR TEST EQUIPMENT 


TO SOLVE YOUR 


plating thickness problems! 


You can depend on the 


KOCOUR ELECTRONIC THICKNESS 
TESTER Model 955 


e@ direct reading 
@ virtually automatic 
e 90-95% accurate 


@ simple operation 


WIDE APPLICATION RANGE! 


Determines the thickness of brass, cadmium, decora- 
tive and heavy chromium, copper, lead, lead-tin, 
nickel, silver, tin, tin-zinc, and zinc deposits on var- 
ious basis-metals. The thickness range is from 2-3 
millionths up to 0.002”. In addition, composite coat- 
ings can be tested. You get individual readings of 
the ACTUAL thickness of each deposit. 

You can also test deposits on wire with Accessory 
Unit Model WT. (A.S.T.M. Spec. B-298-55T for testing 
silver coated copper wire.) 


DEPENDABLE ACCURACY! 


Accuracy is 90-95%. Human error is virtually elimin- 
ated. A positive “Calibration” feature monitors both 
accuracy and performance. 


SIMPLE OPERATION! 


Just set up the specimen and press a button. The 
average test takes about 1 minute . . . readings are 
direct. 


15 DAY FREE TRIAL! 


Try it in your own plant for 15 days. See for yourself 
how it works .. . what it does . . . how well it suits 
your application. Your satisfaction is guaranteed. 


FREE EVALUATION OF APPLICATION 


Just send us full details concerning your application 
including the plating/basis metal combinations and 
thickness range of each . . . or, just write for Bulle- 
tin 400. There’s no charge . . . no obligation. 


oll overt the 
cleaning 


with the PARAMOUNT 
Finishing Touch 


“It takes a fine finish to make the world’s 
finest cigarette lighter look the part, says 
Ronson Corporation of Pennsylvania, Delaware 
Water Gap. 


“To insure a finish that is free from surface 
pits, stains and streaks, we rely on Paramount 
Felt Wheels in our final polishing operation. 
We have found that Paramount Felt Wheels 
can consistently produce surfaces which meet 
our standards, yet are easy to set up and use.” 


Follow Ronson’s lead — if finish is an im- 
portant ingredient in your product 


Call your Paramount Supplier today. 


Felt Wheels, Bobs, | 
Sheet Felt 


Bacon Felt Co. 11 Fifth Street 
Taunton, 


Massachusetts 
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KOCcOUR testing sets ore used 
world for controlling plating 
pickling qnodizing and hardening pr 
3 special sets co” be provided for 
your requirements: | 
write today for complete information — no 
cost oF obligation 
| 
KO COUR COMPANY 
4802 9: st. Louis AVENUE 
CHICAGO 32, ILLINOIS 
specify test sets trom your supplier: 
18 


How close 


can you get to perfection 


in copper anodes? 


Here you see the closest thing to perfect 
copper now available for electroplating 
purposes. This is the huge, void-free, 
dense cake of copper from which 
Asarco-Max copper anodes are cut. The 
patented Asarco process gives a grain 
structure so uniform that an inspection 

of Asarco-Max anodes in the plating 

tank, one by one, makes you think you 


are looking at the same anode each 
time you pull one out. Corrosion of the 
anode is uniform from the solution 

level down to the end, and this reduces 
scrap loss and down-time for anode 
replacement. Asarco-Max copper anodes 
will be cut to provide the length and 
weight you prefer. For additional 
information about our low-cost anodes, 
write or call Federated Electro-Chemicals 
Department, American Smelting and 
Refining Company, 120 Broadway, 
New York 5, N. Y. 


SARCO 


“We found that many of 
our employees have been 
using the Payroll Savings 
Plan for twenty years!” 


i 
we 


“Frankly, I was surprised to find out that 

the Payroll Savings Plan has been in opera- 
$ tion for two decades. Even more surprising 
was the fact that so many of our people 
have been using the Plan to buy U. S. 
sie Savings Bonds every single month since the 
es Plan was first put in. Some of our veterans 
told me they have used these savings to 

help buy homes, put youngsters through 

college, and to build up their reserve for 
retirement. Because it benefits the country 

and the community as well as themselves, 

we feel more of our people should take ad- 

_.& Vantage of the Payroll Savings Plan. That’s 

“7 why we conduct a new canvass each year to 


Ann, 


//, remind them of its benefits. In addition, we 
M call it to the attention of all new employees 
at the time they come to work.” 

Perhaps your own company staff has 

been ine ‘reased substantially since your last 
) 

\ Payroll Savings Campaign. If you will con- 

ee tact your State Savings Bonds Direc ‘tor, he'll 


be glad to sel upa thorough canvass of your 


S ployee gets a friendly explanation of the 


Plan, and how it makes regular saving so 
easy it is actually automatic. 


NTRS sma family, and see that every em- 


ALL U.S. SAVINGS BONDS—OLD OR NEW—EARN ¥%2% MORE THAN BEFORE | — 


metals and plastics publications, inc. 
THE U. S. GOVERNMENT DOES NOT PAY FOR THIS ADVERTISEMENT. THE TREASURY DEPARTMENT THANKS, FOR THEIR PATRIOTISM, THE ADVERTISING COUNCIL AND THE DONOR ABOVE. 
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SUPER EPOXY PAINTS 


, Dept, MF-261, 


: 
ig 
A 

necessaril ‘costly and time-consuming. Detrex 
i 
CHEMICAL INDUSTRIES, INC. 
?.0. Sox S01 Detroit $2, Mics 
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Backed by 60 Years of Specialization 


Rhodium electroplate is suggested for these applications: 
on wave guides and microwave equipment which may be 
used in marine atmosphere; in printed circuits; in elec- 
trical contacts where light contact pressure and low volt- 
ages are involved...Rhodium is very hard and corrosion- 
resistant. 


This Rhodium plating solution is easy to use. It operates 
over a wide range of temperatures and current densities. 
We will be glad to plate samples without charge. 


Consult our staff about plating problems. 


SINCE 


“SIGMUND COHN were co..inc. 12] SOUTH COLUMBUS AVE. MOUNT VERNON, NY. 


MANHATTAN 


RUBBER LINING 
PROTECTS COSTLY 
PICKLING AND 
PLATING EQUIPMENT 


. Permanently 


THICK, MULTIPLE CALENDERED SHEETS 
INSEPARABLE RUBBER-TO-METAL BOND 
ELIMINATE DANGEROUS “STRAY CURRENTS” 
NATURAL OR SYNTHETIC RUBBER 

WON’T HARDEN, CRACK OR OXIDIZE 

TESTED UNDER HIGH VOLTAGE 


Be certain of lifetime protection for your costly 
equipment and protection against contamination 
of expensive plating baths. Specify Manhattan lin- 
ing on your next tank lining job. 


Photo courtesy Hanson-Van Winkle-Munning Co, 


MANY MANHATTAN LINED TANKS HAVE BEEN IN CONTINUOUS USE OVER 30 YEARS! 


RAYBESTOS - MANHATTAN, INC. 
“PER DOLLAR MANHATTAN RUBBER DIVISION PASSAIC, NEW peonporeel 
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SKID-MOUNTED .FOR 


ON TRUCKS 


STANDARDIZED PUMPS’ / 
UP TO 66 CFM DISPL. 


air compre S S ors from DeVilbiss have greater finned cooling area, 


give you more air per power dollar. They’re part of DeVilbiss’ complete line of matched equipment for coat- 
ing and finishing that includes: spray guns, automatic spray, dip and flow coaters, spray booths, air and fluid 


hose, ovens, spray washers, air-replacement units, dust collectors, complete “turn-key” finishing systems. 


Talk to DeVilbiss about all your DeVi TC 
compressed-air needs thru 25 hp. hig 


/, 


THE DeVILBISS COMPANY, Toledo 1, Ohio. Also Barrie, Ontario; London, England; SGo Paulo, Brazil. Branch offices in principal cities. 
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Research... 
the ‘seventeenth ounce’ 
in the CLEPO POUND 


The ‘seventeenth ounce’ in every pound of 


Gumm products is an unseen, unmeasurable, 
but positive and ever-present value. It is a 
product in itself of twenty-seven-plus years 
of inquiry, testing, and development in one 
specific range of products—the compounds 
and processes required by the Metal Finishing 
Industry. 


It is not surprising that this concentration of 
effort has earned an enviable reputation for 
meeting the many and varied requirements of 
the Industry. The daily work of the CLEPO 
Laboratories at Kearny —where new, often 
highly-specialized problems are analyzed, and 
solved —is a continuation of the ‘seventeenth 


ounce’ principle. 


Research, with Service, is another chapter 


from our own book: How to Serve the Metal 
Finishing Industry — Better. If you want the 
advantages only the specialist in the field is 
able to offer, write or call 


ACTION Ty, 
> 
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538 FOREST STREET, KEARNY, NEW JERSEY 
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BEFORE CLEANOUT 


Metgal Novelty Company degreases thousands of metal 


handbag frames each week with Nialk® TRICHLORethylene. 


It’s not a simple cleaning job. Besides grease, they have to 
remove insoluble buffing compounds from the work. The 
metal might be brass, steel, plated copper or nickel plate. 

The tanks “neyer go acid,” says Sal Romano, co-owner. 
The stabilizer in Nialk TRICHLOR has psp—permanent 
staying power. It lasts, doesn’t weaken between cleanouts. 
Since they get complete recovery of stabilizer on cleanout, 
they never have to add fresh stabilizer. 

Regular tank checks are important to Metgal, too. Romano 
says, “Hooker and its local distributor, H. Harrington & 
Company, keep an eye on our operation so there is no undue 
loss of solvent.” 

Regardless of the metals you’re working with, Nialk 
TRICHLOR can help solve your cleaning problems and save 
you money. Hooker’s experience is yours for the asking. Call 
or write us about your problems or see your chemical dis- 
tributor. 
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Henry Green (left), designer for H. Margolin & Company, leading handbag 
producer, and Richard Romano, Metgal co-owner, look over a display rack 
of handbag frames. 


HOOKER CHEMICAL CORPORATION 
1302 Union Street, Niagara Falls, New York 


CHEMICALS 
PLASTICS 


Sales offices: Buffalo Chicago Detroit 
Los Angeles New York Niagara Falls 

Philadelphia Tacoma Worcester, Mass. 
In C da: Hooker Chemicals Limited, North Vancouver, B.C. 


‘i 
5. 
iu a Metgal Novelty Company, Richmond Hill, L. |., degreases metal handbag frames. 
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“ACTIVATE 


BLACK an 
AGic 


(Patented) 


An Innovation in 


BLACK OXIDE 
PROCESSING 


Here is another “Successful First” in the black oxide 
finishing field, from the research and development labo- 
ratories of Mitchell-Bradford. This outstanding black 
oxide process for steel has been thoroughly tested and 
proven for the past several months and is now being used 
by a large number of manufacturers and commercial ap- 
plicators. It is performing above our highest expectations. 


“Activated” BLACK MAGIC is a new approach to a black 
oxide process because of its constant, automatic, self- 
regenerating, decontaminating, catalytic action along with 
other vitally important and unusual characteristics. “Acti- 
vated” BLACK MAGIC contains entirely new concepts of 
activators, catalysts, penetrants and rectifiers. This pro- 
duces the following outstanding advantageous results in 
operation, processing and final resultant black finish. 


When you use “‘Activated”’ Black Magic 
you get the following advantages: 
e Incorporation of the newest available products 


of chemical research in activators, catalysts, 
penetrants, inhibitors, and rectifiers. 


e More Corrosion and Abrasion Resistance. 

e Shorter Blackening Cycles — More Uniform 
Finish. 

Latest and Unique Method of Self-Rectification. 


e Hardened (heat-treated) parts blackened more 
easily and uniformly. 

e Single Bath — One Chemically Balanced Salt. 

e Low Operating Temperature — Lower Cost of 
Operation. 


e@ Meets or Surpasses all Military, Aeronautical or 
Civilian specifications. 


THE MITCHELL-BRADFORD CHEMICAL CO. 


Wompus Lene Milford, Conn. 


Covers constitution, 
applications and properties. 


HOT 
ORGANIC 
COATINGS 


by RAYMOND B. SEYMOUR 


President, Alcylite Plastic and Chemical Corporation 


With a special chapter hy GEORGE B. McCOMB 
Consultant to Suppliers of Pipe Line Coatings 


1959, 244 pages, $7.5 


The constitution, applications and properties of hot 
organic protective coatings are concisely presented 
here. The book contains chapters on widely used hot 
organic materials such as asphalt, coal-tar pitch, 
petroleum waxes and cellulose derivatives. Specific 
information on formulations of proprietary products 
is included. Additional chapters deal with hot melt 
applications without solvent such as peel coatings, 
protective linings, flame spraying and the fluidized 
bed process. One chapter on hot applied coal tar 
pitch base coatings is supplied by George B. McComb, 
consultant to the leading suppliers of pipe line coat- 
ings. Hot spray techniques and the many advan- 
tages of this application are also covered. This book 
will be helpful to everyone using these coatings in 
any form. 


CONTENTS: 


Coating Fundamentals 
General Discussion of Hot Coatings 
Asphalt and Related Products 
Coal Tar Pitch 
Petroleum Waxes 
Synthetic Hydrocarbon Resins 
Cellulose Derivatives 
Animal, Vegetable & Insect Waxes 
Miscellaneous Products 
Applications in the 

Absence of Solvent 
Hot Applied Coal-Tar 

Pitch Base Coatings 
Hot Solution Applications 
Tests 
Trends and Potentials 

of Hot Coatings 
Index 


Order Now For Immediate Delivery 


Please send remittance with all orders 


METAL FINISHING 


381 Broadway, Westwood, New Jersey 
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BIG VOLUME: See the big flow of solu- 
tion drawn through the filter and returned 
to the tank by the motor-driven pump. 


SIMPLE: The big rubber band at the left 
of the illustration holds the filter paper in 
place. 


EASY TO MAINTAIN: To replace filter 
paper just wet the paper, fit it in place and 
snap on the rubber band. Nothing could be 
simpler. 


BELKE Model B In-the-tank Filters can be 
furnished for practically all types of 
acid or alkaline plating solutions. Please 
specify the type of solution to he filtered 
when ordering or requesting quotation. 
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New 


BIG VOLUME 
in-the-tank 
FILTER 


Combines practically 
continuous filtering, 
easy cleaning, 
convenience and low cost 


COMPLETE: The Filter sets in the solution. Motor- 
driven pump draws solution through the filter and 
returns the clarified solution to the tank. 


LOW COST: The Filter and Pump is all you buy. 
Costly tanks, valves and piping are not needed. 


UNIVERSAL: Moves from tank to tank. You can 
easily move from one end of the plant to the other; 
also set aside when not in use. 


NO INSTALLATION EXPENSE: Just put the filter 
and the discharge hose in the tank and plug in the 
pump motor—that's all. 


NO FILTER AID REQUIRED: Remarkable new filter 
paper does the complete filtering job. 


BIG FILTER AREA: 3'2 square feet. 


EASY TO CLEAN: Put the filter in the drain and 
flush it clean with the hose. Anybody can clean the 
filter and have it back in operation in seconds. 


UNLIMITED CAPACITY: You need not be handi- 
capped for lack of filtering capacity. Just add an- 
other Model B In-The-Tank Filter. Set it aside or use 
it in another tank when not needed. 


Filtering can prove a big time and money saver. 
Write for particulars, NOW. 


~ 


__ MANUFACTURING COMPANY 
947 N. Cicere Ave., Chicage $1, 


EVERYTHING FOR PLATING PLANTS 
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DISTRIBUTOR 
FOR 


Belke Manufacturing Co., Plating Equipment 

New Holland Machine Co., Centrifugal Dryers 

Daniels Plating Barrels Inc., Plating Equipment 

“'Brightboy Products”, Rubber Bonded Polishing Wheels 

Federated Metals of Can. Ltd., Zinc & Cadmium Brighteners 

Barker Bros. Inc., Buffs @ Meaker Corp., Rectifiers, Filters, etc. 
Bacon Felt Co., Felt Products @ Sel-Rex Corp., Rectifiers, Filters, etc. 


LEADING CANADIAN MANUFACTURER AND DISTRIBUTOR SINCE 1936 
COMPLETE LINE OF PLATING AND POLISHING EQUIPMENT AND SUPPLIES 


LEA PRODUCTS COMPANY 


996 DE BULLION STREET MONTREAL, CANADA 
Tel.: UN 6-5418-9 


NEW FROM IMPERIAL! 


PLATING BARRELS 


of SUPERIOR NEW POLYPROPYLENE 


Now Imperial Industries offers improved plating barrels 
made of polypropylene—the advanced new plastic that is 
proving itself superior to virtually all materials previously 
used for this application. 


FEATURES: 


Horizontal barrel for belt drive. High-temperature LIGHT ‘WEIGHT SPECIPIC GRAVITY 
Cycolac door is held by stainless steel clamps. EXCELLENT RESISTANCE TO HEAT AND CHEMICALS 


SUPERIOR STRENGTH AND ABRASION RESISTANCE 
LOW INITIAL COST—LONG SERVICE LIFE 
e STURDY, ALL-WELDED CONSTRUCTION 


Imperial’s new polypropylene barrels can be supplied to 
match standard barrels on your existing plating equip- 
ment. They are offered in a wide range of standard sizes 
and perforations. 


Imperial also specializes in custom fabrication of special 
sizes and shapes in a wide range of materials—including 
Tempron, high temperature Plexiglas, and Cycolac. In 
addition, Imperial makes ducts, hoods, tanks, and offers a 
standard line of oblique plating barrels. 


Write now for free literature and details. 


IMPERIAL INDUSTRIES, INC. 


Horizontal barrel for gear drive cover removed. 4436 Waiker Avenue e Wayne, Michigan 
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in the Black Finishing 
Field 


You just can’t beat Nickel Pentrate when it comes 
to black finishing. It’s way out in front on all 
points: (1) faster, more uniform blackening, (2) 
increased corrosion resistance, (3) increased abra- 
sion resistance, (4) improved appearance and (5) 
lower operating costs. If you are not fully ac- 
quainted with Nickel Pentrate and what it can do 
for your product or your business,write for illus- 
trated bulletin which gives detailed information. 
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HEATBATH CORPORATION 


SPRINGFIELD 1, MASSACHUSETTS 
or 701 North Sangamon St., Chicago 22, Ill. 


39 Years of Service to the 
Heating Treating and Metal Finishing Industry 
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PLATING 
Brass and Bronze 


PLATING 
Cadmium 


PLATING 
Chromium 


PLATING 
Copper 


PLATING 
Nickel 


PLATING 
Precious Metals 


PLATING 


Tin, Lead Alloys 


PLATING 
Zinc 


ANODIZING AND 
DYEING 


ELECTROPOLISHING 


CHEMICAL COLORING 


CONVERSION 
COATINGS 


CLEANING 


PICKLING AND 
ACID DIPPING 


BARREL FINISHING 


POLISHING AND 
BUFFING 


ABRASIVE BLASTING 


LACQUERING AND 
ENAMELING 


PLASTIC COATING 


VACUUM COATING 


WASTE TREATMENT 


HOT DIPPING 


\) 
7 Yi *Recent addition to subscription questionnaire. Tabulation incomplete. 


FINISHING: 
YOUR 
SALESMAN! 


Mo 


Ss 


—This publication has been recognized as the engineering authority 
on finishes and the finishing of metals and plastics, and is read by 
top executives in charge of finishing operations and/or departments 
—who pay for the privilege. There is no waste circulation! The key 
buying power in the finishing industry asks for and reads METAL 
FINISHING on a voluntary paid circulation basis.* 


paid subscribers enjoy and absorb 
the editorial content which is geared to their needs and balanced 
between the theoretical and the practical; plus the annual GUIDE- 
BOOK-DIRECTORY which contains 754 pages of technical “know- 
how” and “where-to-buy” finishing supplies and equipment. 


is a full 7x10 page size authoritative 
technical magazine which covers both organic (painting, etc.) and 
inorganic (plating, etc.) finis’ing processes—offers complete service 
to advertisers and prospects by providing detailed and valuable 
market studies relating to all aspects of the finishing field, such as 
the above breakdown of types of operations performed in 42,477 
departments in both captive and contract shops engaged in the fin- 
ishing of metals and plastics. 


Write for our new market data file which contains a list of jobbers 
and distributors in the metal finishing field, information on our 
mailing service, rates, geographic breakdown of the industry, etc. 

*$5.00 in U.S. and Canada; $15.00 Foreign 
metals and plastics publications, — 


Broadway, Westwood, New Jersey * 35 East Wacker Drive, Chicago 1, He 
(a 740 S. Western Ave., Los Angeles 5, Calif. 
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Aluminum adds the bright touch 


“Bright dip” aluminum parts and trim bring a high 
note of glamour to the graceful lines of modern automo- 
biles. Practical, easily-formed aluminum appears as 
mirror-bright radiator grilles, body trim, window mold- 
ing, light bezels, and a growing list of other parts. 


“Bright dipping” is a chemical polishing process that 
dissolves the microscopic high points of a metal’s surface 
faster than its low points. Thus, a few minutes’ dip in the 
solution smoothes and thereby polishes aluminum parts 
to a high lustre. Then they are anodized for protection 


Phosphoric 85% NF. 75% Food 
Acid Grade Grade 


Sp. Gr. (20°/4°C) 1.691 , 1.581 
Lbs./gal. 14.1 13.2 
P.O; 61.71% 54.50% 
H;PO, 85.21% 75.26% 
Cl 0.0001 % 0.0001% 
Fe 0.0002% . 0.0002% 
Pb 0% 0% 
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against wear and corrosion. This unique polishing proc- 
ess—also used with copper, brass and stainless steel—is 
becoming part of the manufacture of a long list of prod- 
ucts extending from automobiles to zippers. 


The major ingredient in “bright dip” solutions is phos- 
phoric acid, one of the many phosphorus chemicals pro- 
duced by Virginia-Carolina Chemical Corporation. 
V-C Phosphoric Acid, made from elemental phosphorus 
from V-C’s own phosphate mines, is known for outstand- 
ing quality and purity. All three grades exceed American 
Chemical Society, National Formulary, and Food and 
Drug Regulations requirements where applicable. 


FREE BOOKLET “Bright Dip Hints” and samples 
available. V-C specialists, drawing on years of “bright 
dip” experience, are happy to give you detailed informa- 
tion in terms of your own operation. Write today! 


Virginia-Caroclina Chemical Corporation + Chemicals Division 
401 East Main Street, Richmond 8, Virginia > Phone: Milton 8-0113 


(WW-C) Phosphoric Acid 
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Now Ready For Distribution 


METALLIZING PLASTICS 


COVERS DETAILS OF EVERY COMMERCIAL PROCESS 


by HAROLD NARCUS 
President and Technical Director, Electrochemical Industries, Inc. 


1960, 208 pages, 55 illustrations, $5.50 


T.. EAGERLY AWAITED BOOK 
presents complete details for 
carrying out every commercial 
metallizing process for plastics 
or other nonconductors. It is the 
first treatment of the subject that 
deals with actual production 
procedures, formulations and 
techniques for all known metal- 
lizing methods. These include 
the copper film process (devel- 
oped by the author), the deposi- 
tion of “electroless” nickel coat- 
ings, a review of the new mold- 
ed conductive plastics, “gas” 
plating, the deposition of thick 


Uses for Metailized Plastics and Other Nonconductors e 


METALLIZING 
PLASTIC 


CONTENTS 
Deposition of Metallic Coatings by Chemical Reduction 


Cathode Sputtering Process Silver Spray Method 


evaporated films and many, 
many others. The text is replete 
with illustrations showing the 
latest equipment being used in 
the newer processes. Recent ad- 
vances receive special attention, 
particularly in the final chapter. 
This chapter contains develop- 
ments as recent as a few months 
ago. 

Much more than a biblio- 
graphic source, this book is es- 
sentially a metallizing manual 
for the plastics, electronics and 
electroplating industries. 


e Vacuum Metallizing 
Miscellaneous Metallizing 
Methods e Characteristics and Testing of Metallized Deposits e¢ Future Potential 


Bibliography ¢ Index 


Send Remittance With Order To: 
METAL FINISHING 


381 Broadway, Westwood, New Jersey 
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Low headroom design 
New materials 


Stutz complete cycle assembly for operation in 
tanks with driving mechanism located external- 
ly. Lifting and lowering of unit reduced to a 
minimum. Cylinder is totally submerged in 
operation. Belt drive is positive timing design 
and belts can be changed if necessary in seconds 
without tools. Saddle horns are located on 15” 
_ centers. Cathode contactors dangler type stand- 

ard, other types available. Cylinder hangers are 
cast steel protected with special hard rubber or 
fused vinyl chloride. 


Cylinders can be supplied in special sizes, par- 
titions if necessary and special cathode con- 
tactors as required. 


Barrel assembly units are made to fit all makes 
of tanks. 


- PLEXIGLAS POLYPROPYLENE + TEMPRON MELAMINE... 


Cylinder rotation in this design is provided by 
motor drive mounted directly in super structure 
bridge member. Total weight and overall height 
has been greatly reduced. Handling therefore is 
fast and smooth. Cylinder transported from one 
operation to the next under continuous rota- 
tion. In this manner solution dragout is reduced 
to a minimum. Rinsing time following alkali 
cleaning, acid pickling, etc., is greatly reduced. 
Overall dimensions of tanks is lessened by the 
elimination of motor drive platform. Electric 
service 440, 220, or 115 volt with grounded 
cable and Hubble-lock heavy duty safety con- 
nector. 


Sizes 12” to 18” inside diameter—24” to 
42” long — perforations 3/32” standard. 
All other sizes available. 


Tanks in single and multiple — Power 
equipment — dryers — filters — heat ex- 
changers — chemicals — anodes — ven- 
tilation, etc. 


STUTZ Portable Plating Barrels 


The Stutz Portable Barrel is made in 3 standard sizes with cylinders having inside dimensions of 6x12”, 
8x18" and 10%x20" |.D. Smaller upon application. Standard openings are 3/32”. Smaller or larger 
openings can be furnished as required. 


e Baskets in perforated metals or wire mesh. 
@ Load/Unload Stand for convenient and fast handling of work load. 


The Write for Catalog and Prices 


S T J T 7 Company We Invite your Inquiries 
4430 West Carroll Ave. Chicago 24, III. 


COMPLETE METAL FINISHING EQUIPMENT AND SUPPLIES 


e New 4 Z ating Barrels 
| 
- 
‘ 
Also Adaptable for Tanks Other Than Ours. 


lower cost, 
easily controlled 
phosphate coating 
= that LOCKS your 
=m finish to the metal. 


\Interlox’s unusual cleaning ability and radically different type of accelerator 
produce an even, fine grained, dense coating that literally locks an organic 
finish to the metal. 


Interlox gives you the ultimate in appearance, adhesion and corrosion resistance—no streaks, 


stains, powdery residue or flash rusting to complicate your production. Interlox baths are un- 
usually long lived and require less replenishment and control. 


Extra cleaning power is easily obtained at any time by the addition of a low-cost detergent only. 
This avoids the danger of over-phosphatizing by the costly practice of adding complete phos- 
phatizing compound when only cleaner is needed. 


There is an Interlox product to meet your particular requirements, whether spray or immersion 
type, single or multiple stage. 


: oo Alert Supply Co., Los Angeles, California 
- Armalite Company, Ltd., Toronto, Canada 


NORTHWEST CHEMICAL COMPANY 


9310 ROSELAWN ) DETROIT 4, MICHIGAN 
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Editorial — Pride of Workmanship 
Evaluation of Electrodeposited Coatings ===. 


By Lester F. Spencer 


Finishing and Marking of Meter Dials === 


By James Lind 


A Load Calculator for Various Shapes 


By Geo. Clayton Field 


Hardness of Electroless Nickel Deposits 


By Larissa Domnikov 


Anodizing Aluminum Alloys 
By Irving Machlin and Neal J. Whitney 


Synthetic Resins — Part VI _ 


By Harold P. Preuss 


Science for Electroplaters — Part LXII] sa 


By L. Serota 


Shop Problems Business Items 


Professional Directory Manufacturers’ Literature - 9 
Patents Associations and Societies oa Vs [ C 
Abstracts News from California 


Recent Developments 


Published Monthly By 
Metals and Plastics Publications, Inc. 


Established in 1903 as Metal Industry by Palmer H. Langdon 1868-1935. 
381 Broadway, Westwood, N. J. 
NOrth 4-1530 


A neutral Immersion 
Joan Trumbour Wiarda, President and Advertising Director; Palmer H. Langdon, 
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BRANCH OFFICES up to 10 millionths 
35 Eost Weeker Drive 140 Western ave 
Financial 6-1865 DUnkirk 7-6149 direct on copper, brass, 


SUBSCRIPTION INFORMATION nickel, iron, lead, 
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1961 current, 514 x 77%, subscriber’s edition $2.50 per copy. Please remit by check and solder plates 
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reach us on or before the 15th of the month preceding the issue with which it is to go 
in effect. In sending us your change of address, please be sure to send your old address 
as well as the new one. It is difficult and often impossible to supply back numbers. 
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For increased corrosion resistance follow the 
trend to thicker decorative chromium plating... 


MILS 
09 + 
0s + | 
O07 + 
oe + 
.05 1960} 
[ 
08 1959] 
2 i 


1930 1940 


1950 1960 


wih MUTUAL CHROMIC ACID 


Yes, the trend is to thicker chromium plating to 
produce increased resistance to outdoor exposure 
economically. Today’s reports indicate that the 
thicker chromium plating shown in the simplified 
graph above makes possible a marked increase in 
the desired corrosion resistance without a propor- 
tionately high increase in plating costs. And the 
sales appeal of your product goes way up! 


OTHER PRODUCTS FOR PLATERS 


SOLVAY® Caustic Potash © SOLVAY Caustic Soda 
SOLVAY Hydrogen Peroxide * SOLVAY Methylene Chloride 
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Whichever plating process you may select to pro- 
duce thicker chromium plating, specify Mutual® 
Chromic Acid. It’s always 99.75% pure—or better. 
Sulfate content never exceeds 0.1%. Rigid quality 
control by Mutual insures that the chromic acid 
you get is always the same. This makes it easier 
for you to control accurately the acid-sulfate ratio 
of your plating bath. 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


MUTUAL ch ore lable through dealers and SOLVAY branch 
ofices located i in n major centers from coast to coast. Send export inquiries to Allied 
40 Rector St., New York 6. 
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POLISHING AND BUFFING +: BARREL FIN!ISHING + CLEANING 
PLATING + ANODIZING + RUSTFPROOFING + LACQUERING & ENAMELING 


ESTABLISHED 1903 VOLUME 59 NUMBER 2 FEBRUARY, 1961 


PRIDE OF WORKMANSHIP 


For more years than we care to count, we’ve been pounding on the subject 

. of better quality, at least for the good of our industry, if not for the consumer. 
The years immediately following the conclusion of hostilities were a period 
during which satisfaction of the pent-up demand for civilian products of every 
kind taxed the production facilities of all industry. In a seller’s market, quality 
often is left standing by the wayside because the temptation to make an extra 
dollar has a tendency to overcome concern for a product’s reputation. Of course, 
there was the excuse of material shortages but, in too many instances, this turned 
out to be an excuse, not a reason. 


Lately, some chickens have been coming home to roost; the public has devel- 
oped an understandably skeptical attitude toward the protestations of manufac- 
turers as to their high-minded concern for the common weal. This “show-me” 
approach makes it more difficult for the reputable producer, who is smeared 
with the same indiscriminate brush. It has been gratifying to note the steps 
taken to build quality into new products, but convincing the public is going 
to be only part of the job. Labor will have to be sold on the idea of quality also. 


Pride of workmanship is a phrase which is no longer restricted to the 
vocabulary of management; it is getting out into the open. As a couple of 
examples, the editor has noted its use by widely-read columnist Ed Sullivan, and 
best-selling author, Alexander King, has remarked that pride in one’s work 
is disappearing out of our world. One of the unfortunate aspects of mass pro- 
duction has been the alienation of the worker from the whole job. Performing 
a monotonous, mechanical operation of practically no significance, how can the 
worker be proud? Proud of a tight bolt? But, his employer’s reputation may 
hinge on the bolt being tight! 


In the old days, a man made the whole shoe or coat, and the finished 
product was his work, and his only. He had something to be proud of. There 
was once a time when a polisher headed-up his own emery wheels, polished the 
batch, cut down and color-buffed the surfaces, and could be proud of the finish. 
Sometimes, he even did his own plating! Tending an automatic polisher, plater, 
or painting machine offers nothing in the way of satisfaction to the operator 
for a job well done. And, when this is the case, carelessness and disinterest must 

j be the rule rather than the exception. 


Ways must be thought up to interest the worker in his work because, with- 

out this interest, all other attempts to improve quality will go for naught. Ac- 

; cording to Veblen, pride in workmanship was brought about by Eve. Has it 
persisted for millenia only to die out in our generation? 
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By Lester F. Spencer 


THE evaluation of an electrodeposited coating is 
normally made in the course of fundamental re- 
search, or for control purposes either in development 
or production. This evaluation may be obtained by 
selecting one or more accepted procedures although, in 
some instances, their reliability and/or reproducibility 
may be questioned. In contrast to these standard test 
procedures, which usually require specialty equipment 
and give a qualitative evaluation of a property, men- 
tion should be made of the practical tests made by the 
average plater, which give a qualitative evaluation. 
These, exemplified by the “chisel and hammer test for 
adhesion,” are not recognized as a standard test. 

A variety of test procedures are available to evaluate 
a specific property such as porosity, adhesion to basis 
metal, flexibility of coating, wear and abrasion resis- 
tance, coating thickness, etc. Where the test procedure 
is selected for production control, the choice of test is 
not too significant, provided that the test procedure 
has been proven by experience as to its reliability and 
reproducibility. If the test procedure is selected as an 
acceptance condition, a more selective choice of test 
procedure is required; this selection is usually made 
by mutual consent. It is also well to report both the 
test employed and the results obtained, since various 
tests of a given property may not give comparable re- 
sults. 

Although a detailed discussion on the evaluation of 
metallic coatings under service conditions will not be 
included, it may be stated that an evaluation such as 
this is quite complex. Not only is it necessary to con- 
sider production variables, but also, the electroplater is 
at the mercy of the consumer in that the product is ex- 
posed to a variety of and, unfortunately, unpredictable 
corrosive environments. An attempt to evaluate the 
serviceability of a metallic coating is effected in the 
form of time-consuming and costly, atmospheric and 
simulated immersion testing. More frequently, the serv- 
iceability of a coating is obtained through actual ex- 
perience, usually through the media of field failures, 
customer complaints, and periodic service reports from 
field engineers. In the event that premature breakdown 
is experienced, the gradual accumulation of corrosion 
data will lead to product improvement and develop- 
ment of new techniques. Where the coating has given 
excellent service, a degree of confidence is established 
as to the selection of the metallic coating. 

It is a generally accepted fact that an electrodeposit- 
ed coating of a relative simple shape, such as sheet, 
strip, rod, and wire stock, has an inherently high uni- 
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formity and all that may be required to assure quaiity 
is a periodic evaluation of the average coating thick- 
ness. On the other hand, in the evaluation of a coating 
on a fabricated item, particularly where the design 
may include recessed areas, the distribution of this 
coating will be of more importance. Also, if specified 
areas of a fabricated part require a maximum coating 
thickness due to anticipated greater wear, erosion, or 
chemical attack, it may be necessary to tailor the test 
procedure in the evaluation of these critical areas. 

Besides evaluation of average coating thickness and 
distribution, the more important properties that are 
evaluated include (a) porosity, (b) adhesion, (c) duc- 
tility, (d) hardness, and (e) appearance. A good por- 
tion of the tests employed have been incorporated in 
standard specifications, each test procedure having cer- 
tain limitations and disadvantages. Accuracy of the 
results thus obtained will be influenced by those errors 
inherent within the procedure, and those conditions 
within a specified plant such as the type of metallic 
coating, basis metal analysis, deposit thickness, equip- 
ment type, operator technique, ete. 


Thickness of a Deposited Coating 


The measurement of coating thickness is, by far, the 
most frequently performed test. The reason for its 
popularity is the accepted fact that the protective value 
of a coating, particularly that of zinc and cadmium 
deposits on steel, is nearly proportional to the thick- 
ness of deposit. This linear proportionality is not pres- 
ent on metallic coatings of copper, nickel, chromium 
and silver on steel,* since coating porosity decreases 
with increased thickness of coating. Thus, there is an 
optimum thickness and any further increase will follow 
the law of diminishing returns. Both average and uni- 
formity of coating thickness will be considered. 


AVERAGE COATING THICKNESS: 


This is frequently determined by a chemical strip- 
ping technique, the accuracy in measurement being 
proportional to the accuracy with which the weight of 
deposit and the plated area are measured. Other proce- 
dures that will be considered include (a) electrolytic 
methods which may yield information on both coating 
thickness and structure; (b) magnetic procedures*:® 
which provide a rapid and non-destructive type test; 
(c) radiation back scattering:® (d) coulometric analy- 
(e) electronic thickness gauging;* and, (f) 
metallographic techniques. 

In a discussion of chemical stripping, hot-dipped 
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zinc coatings will also be considered. The more com- 
mon shop practice employed on galvanized sheet in- 
volves coating a pickled and washed sheet of known 
weight and dimensions" and, after a suitable draining 
period, the sheet is reweighed. The hydrochloric acid- 
antimony chloride method® is standard for both zine 
and cadmium coatings. It is also used to some extent!” 
in determining the thickness of tin coatings on steel; a 
thickness of 0.0001” requires about one minute for 
solution of the coating. Alternate chemical stripping 
solutions include (a) 1:1 aqueous solution of hydro- 
chloric acid for zinc coatings: (b) the sulfuric acid 
method! used to distinguish hot-dipped zinc coatings 
from electrodeposits; (c) the basic lead acetate meth- 
od,'* also applicable for zinc-coated items; (d) the al- 
kaline iodate method'* for stripping tin plate; and, (e) 
the ammonium nitrate solution’ and the ammonium 
persulfate-ammonium hydroxide solution? for strip- 
ping cadmium plate. 

The sulfuric acid method will exhibit an iron-rich 
solution at the end of the test when applied to hot- 
dipped coatings, whereas, the solution will be clear 
when used in stripping electroplated coatings. This test 
will also determine the presence of lead in a hot-dipped 
coating since this element will form an insoluble prod- 
uct. The lead acetate method is based on the electro- 
positive nature of lead to zinc. It is not recommended 
for coated articles of irregular shape, due to the in- 
ability to remove precipitated lead from crevices and 
re-entrant angles. 
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Since electrolytic procedure accuracy is dependent 
upon maintenance of a uniform current density, it is 
not recommended for non-symmetrical shapes. An 
aqueous solution of sodium chloride-zinc sulfate has 
been recommended'* for zinc-coated wire products. A 
10% solution of potassium cyanide’® is also satisfac- 
tory. Of interest is the use of this method in evaluating 
phase structure by observing the anodic potential over 
the time period required for stripping.'*:'7 This is il- 
lustrated in Figure 1 which clearly distinguishes be- 
tween a hot-dipped and electrodeposited coating of 
zinc. Referring to portions of this curve, the section 
AB on curve | represents the potential of pure zinc; at 
CD, the potential of the iron-zine alloy layer is indi- 
cated and, based on the length of this portion of the 
curve, this alloy layer is of considerable magnitude; 
and, AE represents the potential range of the entire 
coating. Both curves 2 and 3 may be interpreted in two 
ways, either the alloy layer is relatively thin or a non- 
uniform coating is present. Curve 4 illustrates the re- 
duction of coating thickness that is obtained by close 
wiping a zinc coated wire, whereas, curve 5 illustrates 
the complete absence of the alloy layer in an electro- 
deposit. Curve 6 indicates that substantially all of the 
coating is converted to an alloy phase by annealing. 

Magnetic methods involve a measurement of an at- 
tractive force between the specimen tested and a stand- 
ard magnet.”® Typical equipment types have been de- 
scribed in the literature and are available from a num- 
ber of sources.*:'*:1%-?" For non-magnetic deposits on 
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magnetic basis metals, the force of attraction is re- 
duced proportionally to the thickness of the deposit. 
For nickel deposits on a magnetic basis material, this 
attractive force is also reduced but to a lesser extent. 
whereas, with a nickel deposit on a non-magnetic base, 
the force of attraction is proportional to the thickness 
of the deposit. This testing procedure will realize an 
accuracy between 85 and 90% depending upon both 
the type of deposit, basis metal and deposit thickness. 
The greatest limitation of this method is its restriction 
to appropriate combinations of magnetic material*® 
and, to a lesser extent, its general sensitivity to both 
vibration and surface roughness. 

Coulometric analysis*:*® is suitable for electrodepos- 
ited coatings of nickel on steel, chromium and nickel 
on copper, and chromium on nickel. This method has 
also been used to some extent'* in determining the 
thickness of zinc, cadmium, and copper on steel. The 
cell construction, using a 10% solution of sodium hy- 
droxide as the electrolyte for tin, lead, zinc, and chro- 
mium, and a 10% solution of potassium cyanide for 
cadmium, copper, silver, gold, and brass, is described 
in the literature.”;*° The endpoint in an automatically 
controlled unit is indicated by a sharp current drop. 
It is well suited for very thin electrodeposits. 

Other methods include: (a) radiation back scatter- 
ing procedure,® which is a non-destructive test par- 
ticularly adapted where the atomic numbers of the 
coating and the basis metal are sufficiently different; 
(b) electronic thickness gauge,*:*® which is also non- 
destructive and employed where the conductivities of 
the coating and basis metal are sufficiently different. 
This method is versatile in that both metallic and non- 
metallic coatings on metals can be determined. It is 
also used*® for metallic deposits on non-conductors: 
(c) metallographic examination, which has the added 
advantage in that distribution of coating as well as 
coating structure can be evaluated. X-ray,*° electron 
diffraction.* and density procedures*” have been used 
to a minor extent; the latter procedure is particularly 


TABLE 1. 


suited where the specific gravity of the basis metal is 
quite different from that of the coating. 


Uniformity of Coating 


The oldest and most widely known test for deter- 
mining the uniformity of coating is the Preece test,?* 
designed for zinc coatings. The test actually measures 
relative distribution** rather than actual thickness of 
deposit at a given point. The general procedure con- 
sists of alternate immersions in a neutral copper sul- 
fate solution for one minute intervals until an adherent 
copper is deposited. Difficulties involved in this test 
have been evaluated, usually concerning the accurate 
determination of the end-point, particularly in hot 
dipped zinc coatings where the alloy layer interferes, 
and in very thin electrodeposits.**: 


The spot tests are more applicable. One procedure 
involves the use of concentrated hydrochloric acid for 
decorative chromium deposits. The thickness*.?* is 
measured by the time required for one drop of acid to 
completely dissolve the coating. The accuracy of the 
test is stated*:*° to be between 10 and 20 percent and 
is usually limited to deposits of 0.00006” and less in 
thickness.°* The chromic acid spot test*® is used for 
zine deposits. Successive drops of the solution fall on 
the test sample at 15 second intervals with subsequent 
removal of each drop with absorbent cotton. The thick- 
ness is measured by the number of drops that is re- 
quired for perforation. 


The development of the dropping test is based on the 
observation? that the rate of solution is more constant 
if the solution is applied in successive drops. As indi- 
cated in Table 1, various reagents have been proposed. 
usually for zinc, cadmium, tin, and copper. Essentially, 
the test consists of using an appropriate reagent and 
allowing it to drop on the test surface at a controlled 
rate; the thickness measurement being based on the 
time required for penetration. 


The jet test®*:*4 is similar to the drop test with the 


Reagents Used in the Drop Test 


Reagent 


Comments 


lodine, 100 g./l. 
Potassium iodide, 200 g./1. 


Ammonium nitrate, 100 g./1. 


Ammonium nitrate, 100 g./I. 


Hydrochloric Acid, 75 ml./I. coating. 


Ammonium nitrate, 100 g./1. 
Hydrochloric acid, 10 ml./1. 


Chromic acid, 200 g./I. 
Sulfuric acid, 50 g./1. 
Trichloroacetic acid, 100 g./1. 
Ferric chloride, 450 g./1. 
Antimony trioxide, 20 g./I. 


Hydrochloric acid, 200 ml./1. 
Glacial acetic acid, 250 ml./I. 


Under conditions of test, 18 drops required for dissolution of 
0.0001” cadmium, and, 22 drops for the same thickness of zinc. 


For electroplated zinc. Each second is equal to 0.00001” of coat- 
Cone. nitric acid, 50 ml./I. ing. 


For hot-dipped zinc coatings. Each second equal to 0.00001” of 
For cadmium. Each second equal to 0.00001” of coating. 


For both zinc and cadmium coatings. Each second equal to 
0.00001” of coating. 


For tin deposits. Each second equal to 0.00001” of coating. 
For copper deposits. Two seconds equal to 0.00001” of coating. 


Note: Thoroughly clean sample. Hold specimen at an angle of 45 degrees below the dropping tip. Clamp section tested so that 


reagent hits the same spot during test. Dropping rate 90 to 110 drops per minute; temperature 70-90°F. 
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TABLE 2. Reagents Used in Jet Test 


Reagent 


Comments 


Ferric chloride, 300 g./1. 
Copper sulfate, 100 g./I. copper. 
Ammonium nitrate, 17.5 g./l. 

1N Hydrochloric acid, 17.5 ml./!. 


Ammonium nitrate, 70 g./I. 
IN Hydrochloric acid, 70 g./I. 


Trichloroacetic acid, 100 g./I. 


For zine coatings. 


For cadmium coatings. 


For tin coatings. This solution diluted to half strength is suitable 14 


for tin-zine alloy coatings. 


Potassium iodide, 240 g./I. 
Iodine, 7.44 g./L. 


For silver deposits. The iodine solution must be standardized 29 
against sodium thiosulfate to contain exactly 7.44 g./l. iodine. 38 


Note: Thoroughly clean sample. Hold specimen at an angle of 45 degrees below the dropping tip. Clamp specimen so that the 


reagent hits the same spot during test. 


exception that the reagent is applied in a continuous 
fine stream and is applicable'* for nickel, copper, 
bronze, zinc, cadmium, tin, cobalt, tin-zine alloy, sil- 
ver, and lead deposits on steel, copper, brass, alum- 
inum, and zinc-base metals.** The more prominent 
reagents are tabulated. Ordinarily, since the end point 
cannot be seen while the solution is flowing, the speci- 
men should be examined after each application of the 
jet. The time for penetration of the coating is obtained 
and, as in the dropping test, the coating thickness can 
be obtained by the use of a calibration curve. Standard 
calibration curves are cited in ASTM Standards, Part 
3. 
As in other forms of test procedure, accuracy of the 
test is dependent upon the endpoint. Using the ferric 
chloride-copper sulfate solution given in Table 2, 
Clarke** stated that nickel on steel will show a copper 
spot only after the flow has stopped for a few seconds; 
nickel on copper will show a coppery spot that is im- 
mediately evident; nickel on brass will have a brown- 
ish spot with the basis metal somewhat discolored; 
nickel on aluminum will have a central black spot and, 
frequently, a halo of copper; and, nickel on a zinc al- 
loy will also show a black spot similar to that for 
aluminum. 

A correction factor may be required when testing 
bright nickel; Hodges*® has given a correction factor 
of 1.5, whereas, Edwards*®® has indicated that the cor- 
rection factor will depend on both the organic bright 
nickel being tested and the coating thickness. Such*® 
has suggested that separate calibration be performed 
for each type of deposit tested; however, this will be 
time-consuming and will virtually eliminate the utility 
of the jet test as a production control procedure. The 
structural characteristics of the deposit may also influ- 
ence its behavior; thus, Read and Thompson** demon- 
strated that variations of internal stress will influence 
the results obtained in the jet test. 

The chord method**:** may be used to some extent; 
however, there may be some difficulties in recognizing 
the interface between the coating and the basis metal. 
The procedure consists of cutting through a coating 
exactly to the interface on a curved surface with a flat 
file or, on a flat surface, with a precision grinding 
wheel. The thickness is C?/8R where C is the chord 
width and R is the radius of the surface or wheel. Ac- 
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curacy is dependent on technique; however, it is 
claimed* that evaluation may be made within 10% on 
coatings down to 0.2 mils. 


Porosity Test Procedures 


When a metallic coating is cathodic to a basis metal 
such as steel, the coating will corrode less readily than 
the basis metal. This will mean that, where discontin- 
uities or pores are on the surface of a coating, corro- 
sion in these areas will occur readily. Thus, the degree 
of porosity may serve as an indication of the protec- 
tive value of the coating. Although there are a number 
of tests available for measuring porosity, it appears! 
that, due to their questioned reliability, these tests 
should only be used for qualitative comparison. 

The more widely used test is the Ferroxyl method. 
Initially, the solution employed was sodium chloride- 
potassium ferricyanide for nickel on steel; however, 
due to the corrosive action of this solution, it was 
necessary to modify this test by excluding potassium 
ferricyanide.** The modification employed was in the 
use of a 25% rag-bonded paper impregnated with a 
solution containing sodium chloride and a gel such as 
agar. A contact method is employed in which the paper 
is placed on the surface of the test specimen and wetted 
periodically with sodium chloride solution. Indications 
transferred to the paper are later developed by immer- 
sion in a potassium ferricyanide solution; a blue color- 
ation will indicate both the distribution and magnitude 
of the pores. This paper can serve as a permanent rec- 
ord. This test has also found acceptance in testing both 
silver*? and tin’ coatings. 

While the Ferroxyl test is not applicable to coatings 
anodic to steel, as exemplified by both zinc and cad- 
mium, it may be used when an externally applied emf 
is applied, this serving to break down the protective 
couple action so characteristic of an anodic coating. 
This procedure is basically an electrographic method, 
which has been extended to test a variety of coatings 
by changing the test solution. This method has been 
used successfully for zinc coatings on steel,** using the 
standard Ferroxyl solution; for gold and other noble 
metals on nickel,’ using an addition of an ammonical 
solution of dimethylglyxoxime; and for tin-coated 
brass, copper coatings on steel, and chromium coatings 
on nickel," 
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Immersion in distilled hot water®’ also may be used 
to detect pores in tin or nickel coatings on steel. This 
test is adaptable for checking gross porosity on large 
areas where complete inspection is necessary. The test 
temperature is maintained at 180°F. with the time of 
testing varying from 3 to 6 hours. Inspection is based 
on the number of rust spots after the test panel has 
dried. : 

The Corrodkote test®':°* requires the application of 
a corrosive paste to the surface of the specimen tested, 
followed by exposure to a humid atmosphere for a 
period of 24 hours at a temperature of about 100°F. 
Recently, Bigg®® reported the use of this test in cor- 
relating outdoor exposure tests in the Detroit area. The 
formulation of the synthetic soil was: cupric nitrate— 
0.035 g.; ferric chloride—0.165 g.; ammonium chlor- 
ide—1.0 g.; 50 ml. water; and, 30 g. kaolin. It was 
concluded that this 24 hour test realized similar cor- 
rosive conditions as that realized by a one year out- 
door exposure test in a Detroit atmosphere. Bigg sug- 
gested that it was an acceptable test for decorative 
chromium. 

The sulfur dioxide test, which was developed in Eng- 
land®* and adopted in that country® as an acceptance 
test, has been used to a considerable extent for duplex 
nickel/chromium deposit, with or without a copper 
flash on steel. Essentially, this test consists of exposure 
to a controlled humid atmosphere to which a small 
amount of sulfur dioxide gas is added; the concentra- 
tion of the gas being from 0.5 to 2.0°¢ by volume. The 
test has also been used on plated brass; however, some 
difficulty is experienced in determining the extent of 
corrosion. It has also been used®’ on plated zine-base 
die castings with results similar to that experienced in 
outdoor exposure tests, with the exception that it is 
difficult to simulate the mode of failure that usually 
occurs with this type material, i.e., failure by blister- 
ing. Edwards®’ has indicated a wide acceptance of this 
test in England either as an acceptance or a produc- 
tion control test. The information obtained in a 24 
hour test is used as the basis of acceptance; if basis 
metal corrosion occurs within this time period, coat- 
ings are judged inadequate for outdoor service. It is 
necessary to regulate the test temperature between 62 
and 72°F. since a more stable humid atmosphere can 
be realized. 

The sodium chloride-hydrogen peroxide test, which 
has been fully described by Shome and Evans," is also 
used to some extent as a porosity test for nickel, chro- 
mium, and tin coatings on steel. The test is performed 
by immersion in a solution containing 37 sodium 
chloride and 1.5% hydrogen peroxide, the time period 
varying from 30 minutes to about 4 hours.'* Large 
pinholes will appear in the form of rust spots in about 
30 minutes, whereas, smaller pores in nickel and co- 
balt deposits will appear after a 2 hour immersion.” 

The salt spray test has been accepted as a standard 
procedure in determining porosity, and as an acceler- 
ated test to simulate service conditions. Ever since the 
introduction of this procedure by Capp,”° this test has 
frequently been subjected to criticism*® for being un- 
realistic and misused.**°*-°® Its role as a forecaster of 
service performance has been challenged, and failure 
to correlate test results with performance in actual 


atmospheric environments have been reported in litera- 
ture.®°!.° Tts continued demand as a performance 
test by both industry and governmental agencies is 
based, perhaps, on the philosophy that there is a lack 
of a suitable alternative. 

Although the details of this procedure can be ob- 
tained from the ASTM standards, the modifications of 
this test may be given. These would include: (a) the 
standard 20% sodium chloride solution; (b) the 5% 
salt spray test using a 5% sodium chloride solution; 
(c) the acetic acid test. The essential difference*® be- 
tween the latter two tests is that the pH of the 5% salt 
spray test is maintained between 6.5 and 7.2, whereas, 
the acetic acid modification has a pH between 3.2 and 
3.5. A fourth modification has been mentioned*®:** in 
which a small amount of copper chloride is added to 
the solution. This modification, the CASS test, is not 
yet generally accepted. 

A recent evaluation of the salt spray test, for the 
purpose of establishing both reliability and reproduci- 
bility, has been conducted by Mendizza*® and reported 
in detail by Subcommittee III on conformance tests. 
The salt spray tests were performed by four separate 
laboratories on panels that were prepared by six inde- 
pendent sources. The results clearly indicate a lack of 
agreement and, according to Mendizza, the test does 
not satisfy the minimum conditions of a standard ac- 
celerated corrosion test. Among the more important 
conditions cited were: 


(a) Uniformity of conditions should exist in all test 
cabinets. 

(b) Standard samples should be provided for cali- 
brating the test cabinets. 

(c) Standards should be included in all test runs. 

(d) A continual check should be maintained on the 
behavior of the cabinet to see that it does not 
go out of control. 


The humidity test is another method used in the 
determination of porosity of coating, its earliest appli- 
cation being the exposure of sheet tin plate’ to steam. 
Since this method of testing is quite slow and not a 
very reproducible method for detecting porosity, it has 
been replaced by the hot water immersion test pre- 
viously described. 


Comparison Studies 


Of interest is the work of Read and Lorenz,** who 
conducted an investigation comparing applicable thick- 
ness test procedures on Watts nickel coated steel pan- 
els. The test procedures selected for comparison in- 
cluded the magnetic method, BNF jet test, metallo- 
graphic examination, stripping and cathode gain in 
weight (calculated). The only other study of this type 
was performed by Eddington;® however, it was 
noted™ that there was difficulty in interpreting the re- 
sults of this earlier work. 

Although the details of the tests will not be given, it 
should be mentioned that extreme care was taken to 
assure uniformity in both panel preparation, plating 
and testing of the coating. The thickness of the coating 
tested varied from 0.0001 to 0.005”, which is in the 
range normally encountered in decorative and protec- 
tive plating practice. 

It was concluded that there is little to choose be- 
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tween the magnetic methods, the BNF jet test, and the 
metallographic method if certain limitations are recog- 
nized. Calibration of the magnetic instruments is essen- 
tial. The BNF jet test is not satisfactory for thicknesses 
of 2 mils or more. The metallographic test, using a 
magnification of 500, is unreliable for deposits of 0.5 
mil or less. Both the magnetic and the BNF jet tests 
are sensitive to structure and should be calibrated 
against standards which have been prepared in the 
solution and under the conditions which are used in 
plating the work. The stripping test was considered the 
most accurate. 

A similar study was made on steel coated with cop- 
per. This study included all of the test procedures men- 
tioned above plus a flux gauge. Acid copper deposit 
was selected, with the coating thickness ranging from 
0.0001 to 0.005”. Again, the stripping test procedure 
as recommended by the National Bureau of Standards 
(67 oz./gal. chromic acid + 6.7 oz./gal. sulfuric acid 
at room temperature) was found to be the most satis- 
factory. All the test methods are acceptable in most 
instances, with the following exceptions: (a) both the 
BNF jet test and metallographic examination, at x509, 
are not acceptable for deposits less than 0.0005”; (b) 
the flux type thickness gauge when the deposit is be- 
low 0.002”; and, (c) the BNF jet test for deposits that 
are 0.0025” thick or greater. The results obtained are 
given in Table 3. 


Physical Testing of Coatings 


The bend test, normally employed for zinc coated 
sheets, is a common method of determining both 
ductility and adhesion of coating to the basis metal 
The standard for acceptance for zinc coated sheets is 
the absence of flaking; however, there may be some 
dispute as to what constitutes flaking. A similar method 
of test has also been adapted for zinc coated wire. 
There are a number of qualitative tests to determine 
adhesivn of coating, including the chisel or knife test 
where one forces the tool between the coating and 
basis metal; the peening and burnishing test, in which 
the surface is either hammered or rubbed until blister- 
ing occurs; the twisting or bending test previously 
mentioned; grinding; and, by alternate heating and 
cooling of the test sample. None of these tests will give 
an absolute value, but will give a reliable indication 
as to the adhesion of the deposit. 

The Oliard test, which has been thoroughly de- 
scribed in the literature,**.*°."' is claimed*® to be a 
reliable quantitative test in determining adhesion. The 
procedure consists of utilizing a rod that is plated in 
the normal cycle and machined to produce a test sec- 
tion. It is evaluated by means of a tensile test. The 
sheet-adhesion test can be considered a modification of 
the Ollard test’* in that a flat specimen rather than a 
rod is the test section. The nodule test is another modi- 
fication of the Ollard test,** whereas, the adhesive-ce- 
ment test also uses the tensile test for quantitative eval- 
uation. In the latter test, a rod or sheet specimen, 
which has been processed in the standard procedure 
used in production plating, is cemented to an exten- 
sion that serves as the gripping area in a tensile test. 
Careful selection of the bonding agent is required, 
since the strength of the adhesive is the limiting factor. 
Usually, the maximum test value is about 6,000 psi. 
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TABLE 3a 


Thickness of Nickel Plate on Steel as 
Determined by Five Methods™ 


(All Measurements 0.00001’) 


Panel Calculated 
Number Value 


5a 10.8 12.8 10.9 13.2 11.1 
5b 114 13.3 12.5 13.2 11.9 
6a 26.5 32.0 27.6 28.4 27.2 
6b 28.0 32.9 28.8 30.8 29.0 
63.6 52.9 60.2 54.1 
lb 52.5 63.1 53.6 56.5 54.0 
7a 81.5 87.7 78.5 85.2 84.6 
7b 79.2 85.7 82.3 83.8 83.1 
2a 103.3 112.7 103.6 110.3 105.7 
2b __ 108.3 119.1 106.2 113.5 109.0 


Magnetic BNF Jet 
Method Test 


Metallo- Stripping 
graphic Test 


3a 202.0 194.0 217.0 211 204. 
3b .. 280.0 244 244 
4a _. 318.0 340.0 333 327 
4b 315.0 342.0 323 318 
8a 516.0 513.0 536 520 


8e 520.0 


TABLE 3b 


Average Thickness of Acid Copper on Steel as 
Determined by Seven Methods 


(All Measurements 0.00001’) 


Strip- Flux 
Panel Calculated ping Metallo- Magnetic Methods Gauge BNF Jet 
Number _Velue Test graphic A B A Test 
ada 14 14 12 15 19 ll 
a6b 14 13 1] 15 18 10 


al2a 569 555 557 578 500 551 509 
a2lb 578 584 579 586 515 571 477 


Of interest is the bulge test, as detailed by Read and 
Whalen™ and by Prater and Read,” which measures 
ductility of a plated metallic coating. The test is eval- 
uated by the height of a bulge, expressed in strain 
values and read directly from working graphs. There 
are a number of difficulties, among which is the lack 
of a unit, such as per cent or length; in obtaining a 
metallic coat by stripping off the basis metal, the strip- 
ping solution may affect the coating evaluated; and, 
by divorcing the coating from the basis metal, the 
mutual effect of the composite is lost. 

Essentially, the test specimen is plated on a very thin 
basis metal strip; the separation of this composite sec- 
tion — basis metal from coating — may be done by 
producing conditions for poor adhesion of coating so 
that the deposit may easily be peeled, or by using a 
solvent which will preferentially dissolve the basis 
material and leave the coating intact. Since three prin- 
cipal stresses are involved, difficulty in interpretation 
may be experienced; however, it had been stated” that 
experience with the test will aid in evaluation. 

It had also been stated that the ductility values 


4 


617.0 539 523 
= 
cad 
a7a Ss SM US 4 
a7b 61 62 57 64 60 64 55 
bs ae allb 282 279 278 294 266 295 290 
al2b 307 308 292 318 281 315 234 
x 
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obtained by the use of specially designed equipment, 
which has been described in detail, will be influenced 
by the basis metal employed, the coating thickness and, 
in the event of testing a composite section, the thick- 
ness of the basis material. The strain rate, as well as 
the distribution of pinholes and length of aging, have 
little or no effect on the values obtained. 

The hardness test is also used to some extent; how- 
ever, this procedure is used more frequently for indus- 
trial applications than those in the decorative field. 
The test, basically, is a “penetration type” in which an 
indenter penetrates the coating upon the application of 
a load, the value of this load being directly related to 
the depth of penetration. Thus, on thin coatings, a 
Knoop hardness tester is recommended, since a load as 
small as 1 gram can be applied, and the indentation 
is so small that a magnification of 500 on an attached 
microscope must be used for evaluating hardness. 
Other test equipment, which have loads of greater mag- 
nitude, are the Vickers, the Superficial Rockwell, the 
Standard Rockwell, and the Brinell. These machines 
may be used for coatings of increasing thickness. It is 
essential that the proper choice of test be made since 
it is desirable that the coating is not penetrated. Other- 
wise the hardness of the basis metal rather than the 
coating is obtained. 


Visual Inspection 


Regardless of the excellency of properties that an 
electrodeposited coating may possess, the appearance 
of the finished product is of extreme importance, parti- 
cularly to the consumer who usually is not technically- 
minded. This places an additional burden on the fab- 
ricator to provide (a) a luster and color that will be 
pleasing, and, (b) a decision as to the surfaces deemed 
critical, usually those surfaces that are exposed to the 
critical eye of the consumer. 

The standards used to judge both luster and color of 
an electroplated item may vary in accordance with in- 
dividual opinion, and frequently it is necessary to 
place these standards on an individual basis. Thus, the 
inspection department of both the producer and a pur- 
chaser, particularly where large quantity parts are in- 
volved, should come to an agreement as to standards. 
Egeberg and Promisel*® expressed the brightness of a 
plane surface as the ratio of specular reflection (in 
which the angle of reflection is equal to the angle of 
incidence, 45° in their tests) to the diffuse reflection 
(i.e., the reflection of all other angles). This method 
is only applicable to plane surfaces** but may be use- 
ful on deposits from “bright plating solutions.” 

Morse! has listed a number of factors that appear to 
be important in determining a satisfactory bright fin- 
ish, namely, (a) maximum reflection of incident light; 
(b) clear image reflectance; (c) absence of diffused 
reflectivity: and, (d) color of reflected light. The use 
of standard panels is usually unsatisfactory, since the 
curvature of the surface frequently has a more impor- 
tant effect than the degree of brightness. A curved sur- 
face will usually look better than a flat panel of equal 
brightness. In many cases, samples of the actual part, 
which would cover the range normally obtained in 
production, are taken and evaluated as to acceptability 
in a sequence of the highest and lowest values. These 


standards, based on mutual agreement, can then be 
used as “masters” to which subsequent plated parts can 
be compared. 
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Finishing and Marking of Meter Dials 


By James Lind, Finishing Engineer, Weston Electrical Instrument Corp., Newark, N. J. 


The author is a graduate of the 
University of Massachusetts with a 
B. S. degree in chemistry in 1942, 
and has also attended graduate 
school of Brooklyn Polytechnic In- 
stitute and Newark College of En- 
gineering. 

A member of the A. E. S. New- 
ark branch, he is presently on the 
local branch Educational Commit- 
tee. 

Jim is in charge of the Metal 
Finishing Laboratory of Weston Instrument where he is 
active in research and development along with doing 
trouble-shooting work on organic and inorganic finishes. 
He was previously associated with Wright Aeronautics 
Division, Curtiss-Wright Corporation. 


bee manufacture of a high quality calibrated metal 
dial is an intricate operation. A dial (otherwise 
referred to as a scale plate), with its associated 
pointer or pointers, is that part of an instrument which 
indicates the value of the item being measured, such 
as volts, amperes, degrees, feet, miles, pounds, etc. 
At Daystrom, Inc., Weston Instruments Division, dials 
are finished with various types of coatings and then 
are printed, each for a specific purpose. 

The steps involved in the production of dials con- 
sist of the punching out from the raw material, the 
pretreating and painting operations, and the printing 
of the required scale divisions and captions. 

‘The raw material, which may be aluminum, brass, 
steel or nickel-chromium preplated brass, are pur- 
chased in both coil and flat stock. The coil stock is 
mounted on an electric coil cradle and fed auto- 
matically through a straightening machine. The flat 
sheet stock then is hand-fed directly through a punch 
press. 

Since over one thousand different types of dials 
are manufactured, an equal number of dies always 
are available for immediate positioning in the punch 
presses. 


Cleaning and Application of Base Paint 


After the dials have been punched out, they are 
shipped to stock without cleaning. Since a corrosion- 
resistant lubricating oil is applied to the dials during 
the punching operation, rust or tarnish of the parts 
does not occur during storage. When a specific type 
of dial is required in an assembly area, the prepunched 


blanks are withdrawn from stock and shipped to the 
finishing department for processing. 


Prior to the application of the final coat of a paint, 
the aluminum, brass, and steel dials are pretreated 
in different ways. 


Aluminum Dials — After vapor degreasing and hot 
alkaline cleaning, a corrosion-resistant chromate con- 
version coating is applied. 


Brass Dials — The dials are cleaned properly, bright 
dipped in a sulfuric-nitric acid solution, and a hard, 
semi-bright nickel coating is electrodeposited. 


Steel Dials — After vapor degreasing, a very thin 
spray coat of a zinc chromate wash primer is applied 
to both sides of the dials. 


The prefinished dials then are placed on trays and 


Display of dials typical of those made at Weston Instruments Div. 
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on rack prior to 


application of finish. 


Steel dial plates 


Automatic spraying of dial plates. 


Inspection of enameled dial plates 


prior to application of markings. 
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Vandercook dry offset printer used 
for quantities over 100. 


Bench type offset printer used for 
small quantities of dials and readily 
adaptable to multicolor printing. 
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Transfer floor press used for parts 

over 32” diameter and which are 

produced in relatively small quanti- 
ties. 
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Movabte type method for printing dials. 


painted either manually or by means of an automatic 
paint spraying machine. When a large quantity of 
dials, even of assorted sizes and shapes, requires one 
particular finish, it is sprayed on the automatic paint 
spraying machine. When a smaller quantity of one 
finish is required, it is hand sprayed. 


Various types of paints are applied to dials, but 
the most widely used finish is manufactured especially 
for Weston and is known as Fume-Proof White Bak- 
ing Enamel. As the name infers, this paint does not 
discolor when exposed to the fumes of cured or un- 
cured Bakelite, rubber, ammonium hydroxide, am- 
monium polysulfide, and phenol at 85°C. for 350 
hours. This is of major importance since the dials 
must not discolor during service. 


Each shipment of new enamel is checked care- 
fully for non-yellowing to fumes, pounds per gallon, 
color, and adhesion to various basis metals to insure 
uniform quality paint for production. Furthermore, 
each ingredient of the paint is evaluated periodically 
by the paint manufacturer to make absolutely certain 
that no changes have been made by the raw materials 
producers. 


Flat Black Instrument Baking Enamel, which meets 
Government Specification MIL-E-5557, Type IV, is 
another paint which is widely used at Weston. This 
finish usually is applied by manual spray, rather than 
by the automatic paint spraying machine, because 
smaller quantities of dials per order are needed. In 
some special instances, this finish is applied over 
the white baking enamel for hand calibration of very 
high accuracy dials. 


Other finishes, used mainly on thermometer dials, 


are an aluminum heat-resistant baking synthetic 
enamel, and a gloss black baking enamel. The latter 
enamel replaces a black anodized aluminum finish. 


The paints used must exhibit exceptional adhesion 
when checked by the tape test, conical mandrel, scratch 
test, and thermal shock tests. There should be no de- 
gradation of the paint film after 250 hours of 20% 
salt spray cabinet testing and after 30 days of humid- 
ity cabinet testing. 


After the dials have been painted and properly 
baked, they are submitted to the inspection depart- 
ment for 100‘% inspection. They are rejected for the 
slightest defects, such as dirt, scratches, lack of cover- 
age, off-color, gloss, etc. The acceptable dials then 
are packaged automatically in plastic bags for pro- 
tection in further handling and shipment to the print- 
ing departments. 


Printing on Base Paint 

After the paint has been applied to the dials and 
inspected, the dials are printed by one of several 
methods available, including dry offset printing, silk 
screen printing, rubber-type printing, and hand cali- 
brating. 

A. Dry Offset Printing: 

This process consists of a magnesium plate, coated 
with ink and transposed to a rubber mat which, in 
turn, transfers it to the dial. 

B. Letter Press Method (zinc cut or movable type): 


This is the old method of printing dials and is used 
mainly on paper for mirror scales. The paper is par- 


Silk screen method of printing used both for marking with inks as 
well as with paints. 
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tially printed and then mounted on the nickel-chro- 
mium preplated brass mirror dials. 


Many such jobs have of recent been changed to 
Vandercook machines, whereby the unprinted paper 
is mounted on the mirror scale and then printed. Other 
jobs gradually are being changed to fume-proof white 
enamel as well as silk screen white, thereby eliminating 
the paper. 


C. Silk Screen Printing: 
Fluorescent, phosphorescent, and luminescent paints, 
as well as regular screening paints, are applied by this 
‘ method. This is a hand operation at Weston since only 
small quantities of one color are usually required. 
This process usually is performed on a black scale 
with a white undercoat under the final screened color. 
The white is necessary in order to bring out the 
brightness of the fluorescent, phosphorescent, and 
luminescent finishes. 


D. Reverse Printing: 

This method is used only on hand calibrated dials 
with a black background. The process starts with the 
fume-proof white enamel, upon which the necessary 
lines or figures are hand calibrated with a water- 
soluble protective ink. This is air dried, and black 
printers’ ink then is rolled over the entire surface. 
After another air drying, the dials are immersed in 
water, dissolving the protective ink and leaving a 
black scale with white lettering. Silk screening is 
then used if any additional white printing is re- 
quired. 


E. Hand Scribing: 
Additional individual marks on the dials must be 


Operator shown at bench position for hand scribing specialty dials. 
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Final inspection of dials prior to assembly. 


hand scribed when the dials, for special reasons, are 
not printed completely. Such additions to the scales 
are serial number, full scale range, model number, 
sales order number, and any other such code num- 
bers. 

After the dials have been printed completely, they 
are once again given a 100‘% inspection before being 
mounted in an instrument, and are rejected by special- 
ly trained inspectors who look for, in many cases, 
even the slightest imperfections. The finished dials are 
then mounted into the proper instruments. 


Conclusion 


Dials must be able to withstand environmental con- 
ditions to which they may become exposed. Some of 
these conditions are high humidity, salt water, outer 
space environments, acid and alkaline fumes, and 
solvents. For easy reading, the dials must show good 
contrast between background and lettering or figures, 
and must be attractive for consumer appeal at all 
times. 

For the successful manufacture of accurate dials, 
there are several factors to keep in mind. The per- 
sonnel must be competently trained for each phase in 
the development of this product. Particular work, such 
as silk screening, hand calibrating, and machine print- 
ing, require exceptional skills for the maintenance of 
high quality products. The careful selection of spray- 
ing paints, printing inks, and screening enamels plays 
an important role in the continuance of unexcelled 
dials or scale plates. Careful inspection of the dials 
from step to step insures that only top quality dials 
or scale plates will finally become part of the finished 
instruments. 
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A Load Calculator for Various Shapes 


By Geo. Clayton Field, grookfield, Wis. 


HE chart shown here may appear to be compli- 

cated, but its only real complication is the num- 
ber of scales required to make it as universal as 
it is. To be universal, it has many applications but it 
is not always necessary to use all of the scales. The 
key to its successful operation is to choose the proper 
scales and method for the shape of the part being 
calculated. If one studies the thumbnail sketches, en- 
titled VERSATILE USES OF THE CALCULATOR, 
it will be noticed that Fig. 1, the flat rectangular part, 


LOAD CALCULATOR FoR VARIOUS 
LB 


PCS 


LGTH THICKNESS 


LBS LOAD CAPACITY 
1000 10. 4.000 


9.4900 


8. +800 


+ 

#00 _y 


= 35350 
— SQUARE 
SQUARE BRONZE 


SQUARE BRASS 


——— SQUARE STEEL 
280 _ HEXAGON COPPER 
HEXAGON BRONZE 


~ 
o 


——— HEXAGON BRASS 


——— ROUND COPPER 

.250__ ROUND BRONZE 
HEXAGON STEEL 
ROUND BRASS 


3 


w 


——— ROUND STEEL 
220 


THREADED COPPER 
THREADED BRONZE 


w 


N 


20 


THREADED BRASS 


TT 


—— THREADED STEEL 
75 


in 


is the only shape that requires the use of the scales 
“A” and “B,” thickness and width, For Figures 2-8, 
they are not used, but the second step at scale “C” 
becomes the starting point. Because the square inches 
do not really have to be read, they are omitted, and 
only the diameters or distances across flats are shown. 
These, of course, are squared in the construction of 
the chart. 

Once having learned the purposes and use of the 
scales, this calculator can be used to replace other 


SHAPES: 
IN, SQUARED PCS.PER LOAD 
EACH 


PURPOSE AND USES 


To determine weight or loads of Flat, 
rectangular, square, hexagon and round 
parts, made of steel, brass, bronze, and 
copper. When calculating rectangular 
parts, use points on line “J"indicated 
as square. 


wir 


LEGEND 


For flat, rectangular pieces,— 
Find squereof ends by laying straight edge 3 
across line “Bas shown on dotted 
line (land lecateon Site the next 
line at point Found on line"C’ to length 
on line "D". and find volume on line “E” 
see dotted line (2), Select the kind 
of material and shape online UJ” for 
example,on dotted line (3) material 
and shape are hexagon brass, lay the 
straight-edge to point of volume on 
line “E"and find Lbs. per M. on line 
“fF 1€ your load for basket, box, or 
barrel is measured by weight, Find 
lood capacity on line "G" and site line 
From that point to weight per M found 
on line “F" and read pieces per load 
on line’H"see dotted line (+). 

Note: 

For rod or bar calculations, start 
with line which contains'the squere 
of the diameters or distance across Flats. 
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VERSATILE USES OF CALCULATOR 


FIG.NO FIG.NG. 2 
FLAT RECTANGULAR PARTS ROUND PINS OR ROOS 
USE SCALES AX®=C CXOSE EXJ=FLBS/M USE SCALES CAD<E EXu=F GtF= PIECES 
PIECES PER LOAD. | PER Load. 


SQUARE KEYS OR PINS THREADED STUDS 


USE SCALES CAD<E EXU=F PIECES USE SCALES CXD*E EXusF G+F= Preces 
PER LOAD. PER LOAD. 


Fiano. 6 


FILLISTER HEAD 
FOR HEAD, USE SCALES EXu=F KEEP WT 
FOR THO CADS® ADO TOABOVE.G +F = PCS 
FIG. FIG NOS 
SHOULOERED Pins 


FOR BODY USE SCALES CAD*E Keep WT. 
‘TURNED DIA CKD=€ ADO TO ABOVE G+ 


HBAAGON HBAD SCREWS 


FOR HEAD, USE SCALES KEEP WE 
FOR THO CXD<€ EXJ+F ADO TO ABOVE 


SQUARE HEAD SCREWS 
FOR HEAD USE SCALES CAD=E EXU=F KEEP wr 
FOR THD ADD TO ABOVE. G+ PCS/LONO. 


charts which were designed for many specific pur- 
poses, shapes and materials. The only way to learn 
to use the calculator efficiently, is by practice. The 
first method to be described, is that of flat rectangu- 
lar parts (Fig. 1). 


Example: It may be necessary to caleulate the load 
for a flat part 14” thick by 1” wide by 3” long, ‘made 
of brass. The first step is to locate 44” on line “A” 
and 1” on line “B”; lay straight-edge across, as in- 
dicated by dotted line (1) and find the point of in- 
tersection at line “C”, as 0.0354” square which would 
be equal in value to 0.125 square inches. Next find 
the length of 3” on line “D” and read the cubic 
inches on line “E” as 0.375, shown by dotted line 
(2). Then hold point of 0.375 cubic inches on line 
“E”, swing straight-edge to the point on line “J” 
marked “Square Brass,” and read the value of 115 
lbs., as indicated by dotted line (3). Hold the point 


of 115 lbs. and select load of 175 lbs. on load capacity 
line “G”, swing straight edge to that point and read 
the number of pieces as 1525 on line “H”, as indi- 
cated by dotted line (4). 

The above example is the longest process of this 
calculator, as may be seen on the table of sketches 
and figures. For instance, if we were to calculate the 
load for a steel rod or bar selected as Fig. 2 shape, 
we would start with scale “C”. Find the diameter there 
and lay straight-edge from that point to the point of 
length on line “D” and find cubic inches on line 
“E”; then swing straight-edge to the point on line 
“J” marked “Round Steel,” and read the lbs. per 
M pieces on line “F”. To find the number of pieces 
per load, select the load capacity of barrel or basket 
on line “G”, turn straight-edge to that point and read 
the pieces per load on line “H”. 

For a square copper key or pin such as seen in 
Fig. 3, proceed as in Fig 2 except select “Square 
Copper” on line “J” instead of “Round Steel.” For 
the figures 5, 6, 7, and 8 where there are two dia- 
meters or distance across flats, to calculate a square- 
headed screw, merely proceed to obtain the weight 
in lbs. per M pieces for each step, such as the square 
head first and the threaded diameter second, add to- 
gether and, using the total, find the number of lbs. 
per M pieces on line “F”, locate load on line “G”, 
and read the number of pieces per load on line “H”. 
It is necessary, of course, to keep in mind the shape 
and kind of material of the part being calculated. The 
sketches of various shapes, with respective figure 
numbers, designate the proper scales to use. It is only 
necessary to select the proper points on each of the 
scales and read succeeding results by using the 
straight-edge. With some care and a little practice, it 
is possible to use this calculator and save considerable 
time, and still obtain an approximation of the size of 
loads required in the plating room. 


EVALUATION OF ELECTRODEPOSITED 
COATINGS 


(Continued from page 44) 
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Hardness of Electroless Nickel Deposits 


EFFECT OF HEAT TREATMENT 


By Larissa Domnikov, Process Analyst A, Norair Division, Northrop Corp. 


N interesting report describing the effect of heat 
treatment on the hardness of electroless nickel 
coatings was recently published in a Russian metal- 
lurgical journal (Metal Science & Heat Treatment). 
The literature on electroless nickel deposits con- 
tains contradictory data on the effect of various 
heat treatment conditions on the hardness of nickel- 
phosphorus alloy deposits. According to some refer- 
ences,! the microhardness of the deposits, after heating 
to 350-400°C. and holding at that temperature for 1 
hour, is 700-800 kg/mm?. According to other refer- 
ences® it is 1000-1100 kg /mm*. Some authors* obtained 
a microhardness of 530-570 kg/mm* after heat treating 
for 40 minutes at 400°C., others obtained about 1000 
kg/mm? after heating at the same temperature for 
only 10 minutes, with subsequent prolonged heating 
having no effect on the coating hardness. 


The Russian researchers conducted a series of ex- 
periments and established the optimum conditions for 
heat treating electroless nickel deposits. Fuel pump 
plungers 8.5 mm in diameter, of steel containing 
0.977 C, 0.16% Si, 1.09% Mn, 0.92% Cr, and 1.18% 
W were used as test specimens. On the surface of 
these parts, coatings 15-16 microns in thickness were 
deposited from an electroless nickel bath. The plating 
process was conducted at 90-94°C. from a solution 
containing 30 g./l. nickel chloride, 10 g./l. sodium 
hypophosphite, and 10 g./1. sodium acetate. The micro- 
hardness of these deposits was 420-466 kg/mm? before 
the heat treatment. The effect of heat treatment on the 
deposits was studied at 150, 200, 250, 300, 350, 400, 
500, 600, 700, 750, and 800°C., with different heating 
periods, 


As a result of the heat treatment, conducted in an 
electric oven at temperatures above 300°C. with sub- 
sequent air-cooling. a thin oxide film was formed. 
The thickness, density. and color of the film varied, 
depending on the temperature and the heating time. 
The tests indicated that. at 400°C., the film was 
denser than at 600°C. At higher temperatures the 
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Fig. 1. Effect of heat treatment on microhardness of nickel- 
phosphorus deposit. 


density of the oxide film decreased, and. at 750°C., 
the film was softest and most friable. 


Fig. 1 shows the effect of heat treatment conditions 
on the coating microhardness. The change in the 
microhardness of nickel-phosphorus deposits is re- 
lated to the change in the structure of the alloy. An 
extremely high dispersion makes it difficult to de- 
termine under the microscope structural changes re- 
sulting from different heat treating conditions, 
especially after heat treating at low temperatures. The 
laminated structure of the deposits before the heat 
treatment disappears after heating (Fig. 2). 


The Russian researchers conducted an X-ray analysis 
of the chemical nickel deposits in order to study the 
effect of heat treatment conditions on the character 
of phase transformations of the nickel-phosphorus coat- 
ings. The X-ray pictures of the deposits before heat 
treatment differ considerably from the X-ray pictures 
of the deposits after heat treatment (Fig. 3), which 
fact points to the appearance of a new phase. From 
the visual examination of the X-ray pictures of the 
coatings it can be concluded that changes in the heat 
treating temperature, within the range of 400-700°C., 
produce no phase transformations in the nickel-phos- 
phorus deposits, i.e. the established phase is fairly 
stable. 


The lines in the X-ray picture of the deposits which 
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Fig. 2. Microstructure of nickel-phosphorus deposit. X 600. (a) before heat treatment; (b) after heat treatment at 400°C. for 60 min. 


have received no heat treatment correspond to the 
finely dispersed nickel. All X-ray pictures of the 
coatings which have received heat treatment under 
different test conditions showed lines of nickel and 
of a nickel phosphide, formed as a result of heating. 
This phosphide does not correspond to the well known 
compounds of the NizP and Ni;Ps type. 


Thus, the X-ray analysis indicated that the changes 
in the hardness of the nickel-phosphorus deposits as 
a result of the heat treatment are related to the 
formation of a phosphide whose composition remains 
as yet unknown. A slight increase in the microhardness 
of the nickel-phosphorus coatings as a result of heat- 


ing at 150-200°C. can be explained by the fact that, 
apparently at this temperature, an incomplete forma- 
tion of the above-mentioned phosphide takes place. 
The change in characteristics of the deposits under 
different heat treating conditions at higher temper- 
atures can be explained by the coagulation of the 
phosphide. 


The above statement is supported by the changes in 
the microstructure of the nickel-phosphorus coatings 
(Fig. 4). After heat treating at 750°C. for 5 minutes, 
a relatively finely-dispersed structure of the alloy is 
observed. As a result of heating for 30 minutes at the 
same temperature, a marked coagulation of the phos- 


Fig. 3. X-ray pictures of a nickel-phosphorus deposit: (a) before heat treatment; (b) after heat treatment at 400°C for 15 minutes; 
(¢) after heat treatment at 750° for 15 minutes. 
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Fig. 4. Microstructure of nickel-phosphorus deposit after heat 
treatment at 750°C. X600. (a) 5 minutes; (b) 30 minutes. 


phide takes place (dark areas in the structure). It 
should be noted that the coagulation of the phosphide 
results in its nonuniform distribution through the 
cross-section of the coating. With longer heating pe- 
riods, the width of light bands at the edges of the 
coatings increases, this fact pointing, apparently, to 
the diffusion of the phosphide in a direction toward 
the center. These processes result in the impoverish- 
ment of the coating surface in nickel phosphide, and 
in the decreased microhardness of the surface layer. 


In the temperature range of 350-400°C., the micro- 
hardness of the coatings increases independently of 
the heating time (Fig. 5). The formation of the nickel 
phosphide at these temperatures results in increased 
hardness during the initial period of the heat treat- 
ment. Subsequent heating does not produce any de- 
crease in hardness because these temperatures are not 
high enough for coagulation of the phosphides, and 
the structure remains undiscernible under the micro- 
scope. At higher temperatures the coagulation starts 
taking place, the rate of coagulation being propor- 
tional to the temperature and the heating time. 


if the coatings are subjected to heat treatment at 
500°C. and above, when the coagulation takes place 
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Fig. 5. Effect of temperature and heating time on microhardness 
of nickel-phosphorus deposit: 1. 15 minutes; 2, 30 minutes; 
3. 60 minutes. 


fairly rapidly, the amount of larger nickel phosphide 
particles grows markedly in time, this resulting in 
decreased hardness of the coatings. Thus, with in- 
crease in the heat treating temperature above 500°C., 
two processes take place in the nickel-phosphorus de- 
posits, which affect the hardness of the coatings in 
two opposite directions: the formation of the phos- 
phide, and its coagulation (Fig. 5). From examination 
of the curves, one can see that, with the increase in 
temperature from 500 to 800°C., the microhardness 
of the coatings decreases, the decrease being more in- 
tensive with longer heating periods. 


Microhardness of the deposits of 750 kg/mm? and 
higher can be obtained by heating at 350-550°C. The 
highest hardness (950 kg/mm*) can be obtained by 
heating to 400-450°C. and holding at that temperature 
for 15 minutes. 


Increasing the heating time at 400°C, does not re- 
sult in any changes in the hardness and, at 500°C., 
even results in some decrease in hardness. However, 
considering that the longer heating periods improve 
the coating adhesion to the basis metal due to dif- 
fusion, it is reasonable to establish a heat treating 
time of about 40-45 minutes. Thus, the optimum heat 
treating condition of the nickel-phosphorus coatings 
from the standpoint of their hardness and adhesion is 
400-450°C.. holding at that temperature for 40-45 
minutes. 
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Anodizing Aluminum Alloys 


EVALUATION OF THICK (HARD) COATINGS 


By Irving Machlin, Materials Engineer, Bureau of Naval Weapons and 


Neal J. Whitney, Assistant to the Director, Engineering & Research Div., John I. Thompson & Co., Washington, D. C. 


a for anodizing relatively thick coatings 
(known commercially as “hard coats”) on alum- 
inum and its alloys have been developed in recent 
years. The techniques used are somewhat different 
from conventional sulfuric or chromic acid bath ano- 
dizing processes, and may involve high current den- 
sities and modification of electrolyte refrigeration and 
bath agitation practices. Coatings of 0.01 inch are at- 
tainable; however, thicknesses in the 0.0010-to-0.0025 
inch range are most commonly specified. 

These relatively thick coatings are reported to be 
abrasion- and corrosion-resistant, and to have high 
dielectric strength. Conventional sulfuric or chromic 
acid anodized coatings, used principally for corrosion 
resistance, dye retention, or limited abrasion resis- 
tance, are normally in the range of 0.0001-to-0.0008 
inch thick. 

Coatings 0.001-to-0.005 inch thick on 2024-T3 and 
6061-T6 aluminum, produced by four different pro- 
cessors, were evaluated to obtain data for a military 
specification on “hard” anodizing. Investigation was 
made of coating characteristics, including Taber abra- 
sion resistance, dielectric breakdown strength, Knoop 
indenter penetration, and salt spray corrosion resis- 
tance. The discussions which follow refer to coatings 
applied by any of the four processors, since results 
indicated similarity of properties under the test condi- 
tions. Thickness of coatings was measured non-destruc- 
tively by use of a commercial instrument which util- 
izes the effect of eddy currents, induced by a crystal 
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oscillator, as a basis for measuring coating thickness. 


Abrasion Test 


Each sample was weighed to the nearest milligram 
and then abraded with a CS-17 Taber wheel (weighted 
with 500 grams) for 10,000 revolutions at 70 r.p.m. 
After every 1,000 revolutions the wheels were re- 
dressed using S-11 abrasive paper for 25 revolutions. 
Upon completion of the tests, the samples were again 
weighed to the nearest milligram and the weight loss 
was tabulated. 

Figure | compares the weight losses of 2024-T3 and 
6061-T6 anodized specimens for equivalent coating 
thicknesses. Weight losses increased with thicker coat- 
ings, particularly for 2024-T3 specimens. The coat- 
ings on about one third of the 2024-T3 specimens 
tested were worn through to the basis metal, resulting 
in discard of the specimen. None of the 6061-T6 coat- 
ed specimens were worn through. 


Dielectric Breakdown Voltage 


Dielectric breakdown voltages were determined by 
the ASTM B-110 method and a “mercury pool meth- 
od*.” The ASTM B-110 method gives dielectric break- 
down voltage over an area contacted by a movable 
probe having a spherical tip of 14-inch radius. The 
mercury pool method gives breakdown voltage over a 
circular area 214-inches in diameter, as indicated in 
the sketch above. 


*Test suggested in private communication from R. F. Hafer, 
Reynolds Metals Co. 
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FIG. 2-COATING THICKNESS VS. ASTM B-II0 DIELECTRIC BREAKDOWN VOLTAGE 


The mercury pool test method evaluates an area of 
about 5 square inches and is more likely to discover 
points of low dielectric strength than the ASTM 
method, which evaluates only randomly selected spots 
under the probe tip. 


Figure 2 shows ASTM B-110 breakdown voltages as 
a function of thickness readings. Figure 3 compares 
ASTM B-110 and mercury pool test breakdown vol- 
tages for the same specimen. Breakdown voltages tend 
to higher values as coating thickness increases. It is 
noted that specimens with coatings less than 0.0025 
inch thick frequently indicated a short circuit under 
the mercury pool test. This condition is attributable 
to mercury penetrating to the basis metal on specimens 
tested, but it is not known whether a high incidence of 
such penetration is to be expected in coatings pro- 
duced especially for dielectric applications. The gen- 
erally superior abrasion characteristics noted for coat- 
ings on 6061-T6 as compared to 2024-T3 were not nec- 
essarily indicative of superior dielectric properties. 


Indentation Resistance 


Coated and uncoated specimens were subjected to 
indentation by a Knoop indenter under a 500 gram 
load.* Specimens were prepared for testing by polish- 
ing with a fine emery cloth, removing 0.0001-to-0.0003 
inch of surface. The length in microns of the long 
diagonal of the penetrated area was observed as a 
measure of indentation resistance. However, coatings 
*Test suggested in private communication by Ellis P. Owens, 
Sanford Process Co., Inc. 


were brittle, and a valid reading was defined as one 
wherein the lengths of the two segments of the long 
diagonal were equal within ten percent and where the 
two segments of the short diagonal were similarly pro- 
portional. The readings are considered to be a tool for 
control and inspection of coatings, rather than a meas- 
ure of true coating hardness. Figure 4 shows Knoop 
indentation readings as a function of coating thickness 
for both alloys. Indentation values for 2024-T3 cov- 
ered a wide range, indicating coating variability, and 
the length of indentation tended to increase with in- 
crease in thickness of coating. For 6061-T6 specimens, 
the spread in indentation values were smaller, and the 
length of indentation remained essentially constant 
with increase in thickness of coating. Comparison of 
Figures 1 and 4 indicates that there may be a relation 
between performance in the abrasion test and indenta- 
tion resistance. 


Salt Spray Tests 


Appearance of the test panels was judged after ex- 
posure to a 240 hour 20 percent salt spray test, in con- 
formance with Federal Test Method Standard No. 151, 
Method 811. The results of visual examination are 
given in Table 1. 

Resistance to salt spray was not influenced notice- 
ably by coating thickness, continuity of the coating 
being a more important factor. Apparently, it is more 
difficult to provide a continuous coating on the 2024 
alloy, judging from the superior salt spray results 
noted for the 6061 alloy. 


Conclusions 


Taber Abraser weight losses for 2024-T3 anodized 
specimens were generally higher than those for 6061- 
T6 specimens of equivalent coating thickness, indicat- 
ing that coating properties are influenced by the basis 
metal. Although the correlation between weight losses 
and performance under particular service conditions 


TABLE 1 
Visual Examination after Salt Spray Test 


Specimen 


Uncoated 2024-T3 (con- Extensive white corrosion 
trol) products. Pitted. 
Uncoated 6061-T6 (con- Large areas of white corro- 
trol) sion products. Pitted. Su- 
perior to the 2024-T3 un- 
coated specimens. 


Description 


Anodized 2024-T3 speci- 
mens (0.008-to-0.005 
inch thick coatings.) 


18 of 20 specimens showed 
white corrosion products, 
ranging from a few pit- 
ted areas to numerous 
pitted areas. Two speci- 
mens were in excellent 
condition. 


Anodized 6061-T6 speci- 


mens (0.0008-to-0.005 
inch thick coatings.) 


18 of 22 specimens exhib- 
ited little or no evidence 
of corrosion. Four speci- 
mens showed a few white 
pitted areas. 
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was not investigated, it is believed that abrasion results 
are useful as process quality control standards. 


Dielectric strength breakdown voltages tend to in- 
crease with increase in coating thickness. Breakdown 
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voltages were considerably lower under mercury pool 
test conditions than under ASTM B-110 test condi- 
tions, indicating presence of localized zones of low di- 
electric strength. Coatings for dielectric strength are 
best evaluated under service conditions on actual parts, 
rather than test panels. 


Knoop indenter penetration readings were found to 
be useful in evaluating coatings. Indentations are 
larger for coatings on 2024-T3 than for coatings of 
equivalent thickness on 6061-T6. Indentations for 
2024-T3 specimens tend to increase sharply with in- 
crease in thickness of coating. There is an indication 
that indentation values can be correlated with the re- 
sults of abraser tests. 


Anodized specimens were superior to non-anodized 
specimens in appearance after salt spray testing. How- 
ever, corrosion protection depends on continuity of the 
coating rather than thickness of the coating. The 2024 
alloy was apparently more difficult to anodize with a 
continuous coating than the 6061 alloy, resulting in 
generally inferior corrosion resistance under salt spray 
conditions. Development of a non-destructive, conve- 
nient test for evaluating coating continuity will be 
helpful in establishing suitability of parts for service 
where maximum resistance to corrosion is required. 
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Additional Sources of Epoxy Resins 


ee foregoing articles we discussed the preparation 
and general properties of epoxy resins. Actually, 
like other synthetic resins, epoxies are made from basic 
building blocks supplied by nature. From these are 
derived the various elements needed to combine chemi- 
cally with one another to produce new materials not 
found in nature. This is illustrated in Fig. 1. We also 
discussed in the previous article epoxy resins manu- 
factured by Ciba Products Corporation, Reichhold 
Chemicals, Inc., and the Dow Chemical Company for 
use in formulating protective coatings. 

In this article we will describe the epoxy resins made 
for this purpose by Jones-Dabney Co., Division of De- 
voe and Raynolds Co., Inc. of Louisville, Ky.; Shell 


_SYNTHETIC RESINS 
‘The Backbone of Modern Finishes 


A SURVEY OF THE LATEST DEVELOPMENTS IN SYNTHETIC RESINS USED IN COATINGS 


Part VI - Epoxy Resins (Section B) 


By Harold P. Preuss 


Chemical Company, Plastics and Resins Division, New 
York, N. Y.; Union Carbide Chemicals Company and 
Union Carbide Plastics Company, New York, N. Y.; 
Minnesota Mining and Manufacturing Company, 
Chemical Division, St. Paul, Minn.; and Chemical 
Division, General Mills, Inc., Kankakee, Il]. Also men- 
tioned are seven other producers of resinous products 
based in some cases on the epoxy products of the 
above companies. 


Jones-DABNEY RESINS 


This company was one of the pioneers in the United 
States in the field of epoxy resins. As a result, they 
offer a wide range of epoxy products for use in the 
protective coatings industry. Table 1 lists these resins 


TABLE 1 
Typical Applications for Jones-Dabney Epoxy Coating Resins 


Resin 


Typical Use 


Epi-Var 100 
Epi-Var 109 
Epi-Tex 101 
Epi-Tex 120 
Epi-Tex 132 
Epi-Tex 18: 
Epi-Tex 186 
Epi-Tex 199 
Epi-Tex 1311 
Epi-Tex 1341 
Epi-Tex 1486 
Epi-Rez 504 
Epi-Rez 510 
Epi-Rez 520 
Epi-Rez 522 
Epi-Rez  530-C 
Epi-Rez 540 
Epi-Rez 550 
Epi-Rez 201 
Epi-Rez 202 
Epi-Rez 242 
Epi-Rez 285 
Epi-Rez - 
Epi-Rez 2047 


Floor varnish 

Non-smudging, leafing aluminum vehicle 

Fast drying, clear varnishes 

Chemical resistant industrial air drying and baking enamels 
Aluminum vehicle, excellent leafing and non-smudging 
Chemical resistant industrial air drying and baking enamels 
Slow-cut Epi-Tex 183 for brush or roller coat application 
Fast drying clear varnish and enamel 

Hammer finishes 

Air dry and bake roller coating enamel; maintenance finishes 
Metal decorating finishes, air dry and bake 

Thixotropic chemical resistant clear coatings 

Maintenance finish primers 

Chemical resistant coatings, maintenance finishes 

Chemical resistant coatings, maintenance finishes 

Chemical resistant coatings, maintenance finishes 

Room temperature or heat converting chemical resistant coatings 
Room temperature or heat converting chemical resistant coatings 
Chemical resistant baking finishes 

Chemical resistant baking finishes 

Chemical resistant coatings, maintenance finishes 


Used with catalyst for chemical resistant air drying or low temperature 
baking finishes. 
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with their uses. Other epoxy resins made by this same 
company find use as adhesives, laminates, etc. In 
Table 2 are shown the properties of seven of these 
resins. These represent the basic 100 non-volatile 
liquid and solid epoxy resins made by Jones-Dabney. 


SHELL REsINS 


Eleven types of basic epoxy resins are available 
from Shell Chemical for formulation into coatings, ad- 
hesives, castings and laminates. The primary differ- 
ence among the various types of these resins is mole- 
cular weight, which increases as the identifying num- 
ber increases. Ten resins are considered applicable for 
use in protective coating formulations: 

EPON 812 is the most reactive resin. In certain 
formulations it may be blended in small amounts with 
other epoxy resins to lower their viscosity when a thin 
consistency is desired. 

EPON 820 and EPON 828 are pourable liquids at 
room temperature. The former is preferred in applica- 
tions where the handling characteristics of a low vis- 
cosity resin are indicated. EPON 828 may be recom- 
mended for applications where a higher viscosity resin 
can be tolerated. 

EPON 834 and EPON 836 are viscous materials 
readily pourable only when heated slightly above room 
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temperature. They may be used alone or modified with 
other epoxy resins. 

EPON 1001, a solid resin which softens slightly 
above room temperature, is widely used in surface 
coating applications where solutions of this resin are 
the preferred vehicles for amine-cured coatings. Such 
paints have excellent chemical resistance and durabil- 
ity and find wide use in maintenance applications. 

EPON 1002, a solid resin with a slightly higher melt 
point than EPON 1001, is generally acceptable for use 
as a direct replacement for the latter. The higher melt 
point improves the storage characteristics of this resin 
as compared to EPON 1001 in that there is a lesser 
tendency for the flakes to “block” or fuse together 
when stored at elevated temperatures. 

EPON 1004 is used primarily in preparing ester- 
type surface coating vehicles for use in floor varnishes, 
metal finishes, appliance primers, industrial primers 
and maintenance paints. These coatings combine ex- 
cellent flexibility, adhesion and toughness with good 
chemical resistance properties. 

EPON 1007 and EPON 1009 are generally blended 
with urea-formaldehyde and phenol-formaldehyde res- 
ins to produce vehicles for bake-type surface coatings. 
These coating systems, which produce films with out- 
standing flexibility and adhesion as well as exceptional 
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TABLE 2 


Properties of Unmodified Types of Epoxy Coating Resins 


OF RESIN Liguip | SP. GR, EPOKXIDE CHLORIDE | MELTING PT. | COLOR 
OR SOLID |EQuivALENT ofp °C, |(GARDNER 33) 


EPI- REZ | Liquip E-H 9.2 170 -/80 = = 3 


EPI-REZ SIO | Ligvid |25-Ze /¥O-200 3 
EPI~REZ 520 | - ~ 450-525 65-75 
EPi-REZ 522 | SOLID - - $50-650 -8S 
EPI-~REZ 530-C| SOLID -- ¥60-/0/5 95-105 
EPI~REZ 540 SOLID /@00-2000 /27-/33 
EPI~REZ 550 SOLID 2400-4000 15-155 


JONES — DABNEY 


EPON |LIQviD /40-/60 
EPON 820 L/QuiD 190-195 
EPON $329 L/QUID /€0-195 
EPON &3¢ 230-270 ~ 
Epon $36 220-350 40-45 
EPON 1/00] TOLID 425-550 65-75 
EPON /002 SOLID 550-700 
100% | 975- /025 95-/05 
EPON 1/007 SOLID 2000-2500 I25-135 
EPON /009 SOLID | 2500-4000 145-155 


ERL-2795 | Liquid 199 - 194 0.2.(MAK) 
ERL- 379% 0.3(MAX.) 
ERL- 2774 [§5-200 |0.2(MAX) 
EKR-2002 450-525 
ERRB-0/00 SoLiD 190-220 


= 
= 
3 


GenEpoxy 175 | | Zy(max)| 9.7 172-!76 
GenEpoxy 190 | Li@uiD 9.9 197-191 
GenEroxy | LIQuiD |S-U(MAX)| Gy 177-183 
GenEpoxy 525 | socio | G-3J@]| Gq 550-550 0.2 74-90 
Gevévory 925 | | e-v@ | G9 #75- 950 0.2. 95-103 
GevEvory 1800 | socio | Y-2,%| 99 1000-1900 | 0.2 /2.0-128 


GENERAL MILLS 


@ Grams of resin containing one gram-equivalent of epoxide. 
2) 40% non-volatile in diethylene glycol monobutyl ether. 
® 70% non-volatile in diethylene glycol monobutyl ether. 


The manufactuers listed herein usually supply their solid types 
of epoxy resins as solutions in various solvents. These are not 
listed. Data on these may be obtained from the manufacturers. 


resistance to chemicals and solvents, find wide usage Properties of the above resins are given in Table 2. 
in tank. drum and can linings, appliance primers, and In addition to these basic resins, Shell also provides 
in clear coatings on brass hardware, lipstick cases, EPON 836, 1001 and 1007 in solution form for ready 
compacts, etc, EPON 1007 is used also in preparing use by the formulator of protective coatings. 
ester-type vehicles for primer applications. (To be continued) 
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Science 
for 
Electroplaters 


63. Nickel Plating 


By L. Serofa 


HE extensive use of nickel as an 

electrodeposited coating is ascribed 
to such favorable characteristics as: 
corrosion resistance, pleasing appear- 
ance, mechanical properties, ease of 
deposition. The attractive luster of 
nickel plating, when applied for deco- 
rative purposes on metals subject to 
corrosion, such as steel, brass, zinc- 
base die castings and light metal alloy 
castings, is enhanced when thin films 
of chromium (about 0.00002”), or in 
some instances gold, silver, or plati- 
num, is plated over a bright nickel 
surface. Otherwise, C. H. Sample 
notes, fogging of the nickel surface 
will occur upon exposure to industrial 
atmospheres. The nickel deposit, at 
times, is preceded by a layer of cop- 
per. 

The corrosion resistance of a nickel 
coating is due to the fact that nickel 
is cathodic to most of the basis metals. 
The thickness of the nickel deposit 
will govern the degree of freedom from 
pores which, in turn, relates to the 
corrosion resistance. For example, W. 
A. Wesley and W. H. Prine suggest, 
for a good finish for high quality 
plumbing fixtures, a nickel deposit, 
0.0005” thick; for outside hardware, 
0.0015”: for steel metal furniture, 
0.00075” indoors, and 0.0015” out- 
doors. For auto bumpers (on ferrous 
metal) 0.002” to 0.003” of nickel 
thickness is recommended. 

E. J. Seyb, Jr., on the other hand, 
shows that a thicker coating of chro- 
mium (a finely cracked chromium de- 
posited on top of crack-free chromium) 
is more effective for preventing cor- 
rosion than increasing thicknesses of 
copper and nickel. The following re- 
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sults were reported for two tests on 
steel automobile grille sections: (1) 
copper 0.4 mil; nickel 0.8 mil; chro- 
mium 0.01 mil (ordinary). The rate 
of attack by the copper-accelerated 
acetic acid salt spray test (CASS test) 
in 48 hours was 10-25 per cent cor- 
rosion. (2) copper 0.4 mil; nickel 0.8 
mil; chromium 0.20 mil, 50/50. Cor- 
rosion with CASS test, in 325 hours, 
was less than 0.1 per cent. 


Watts Bath 


It is significant that, although the 
introduction of nickel plating dates 
back somewhat over 100 years, with 
the first commercial bath introduced 
about 1869 (generally accredited to 
I. Adams, who used a bath containing 
the double sulfate and chloride salts), 
the nickel plating solution introduced 
by O. P. Watts in 1915, the forerun- 
ner of rapid plating at higher tem- 
peratures, remains essentially un- 
changed. 

G. Dubpernell attributes the contin- 
ued use of the Watts bath for over 
40 years to the fact that it provides 
the best base for modern bright nickel 
solutions. The extent of nickel electro- 
deposition from the Watts bath is in- 
dicated statistically by W. M. Phillips, 
in space age terms, when he notes 
that the total amount of nickel so pro- 
duced would form a path of nickel 3 
feet wide and 0.0003 inch thick suffi- 
ciently long to reach from the earth 
to the moon and back again. 

The development of the Watts bath 
represents the effort made by O. P. 
Watts to obtain results with a nickel 
solution comparable to the impressive 
results H. T. Kalmus and associates 
reported with a cobalt bath. The cobalt 
solution, consisting of 312.5 g./l. 
CoSO, (anhydrous), 19.6 g./l. NaCl 
and enough boric acid to give a satur- 
ated solution, when operating at a high 
current density of 150 amp./ft.*, pro- 
duced a high grade commercial (co- 
balt) plate in 3 minutes, even at room 
temperature. This represented a speed 
of about 15 times that then obtained 
with the fastest nickel plating solu- 
tion. This solution is known as the 
X111-B (cobalt) solution. 

The satisfactory results shown by the 
Watts nickel plating solution fore- 
stalled the substitution, which was 
taking hold in commercial processes, 
of cobalt for nickel, and elicited the 
comment from C. G. Fink, during a 
discussion period, “Now Dr. Watts 
comes forward and saves the day for 
nickel.” G. B. Hogaboom noted during 
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this same discussion period, as ex- 
amples of some drawbacks in the use 
of cobalt, that the cobalt solution can- 
not produce a white deposit obtain- 
able with nickel; the deposit stains 
rapidly, and cobalt deposits on elec- 
trically heated units will tarnish read- 
ily, with the tarnish difficult to re- 
move. In respect to rapid nickel plat- 
ing, a difficulty Hogaboom indicated 
was the fact that the hot solution be- 
comes rapidly alkaline, giving a dull 
deposit. 

The solution Watts prepared con- 
sisted of nickel sulfate, 240 g./l. (32 
oz./gal.); nickel chloride, 20 g./l. (3 
oz./gal.); boric acid, 20 g./l. (3 0z./ 
gal.). Higher concentrations are used 
now. A representative formula may be 
given as NiSO,6H,0, 300 g./l. (40 
oz./gal.) ; NiClo6H.O, 60 g./l. (8 oz./ 
gal.) ; boric acid 38 g./l. (5 oz./gal.). 
Such increases account for the greater 
limiting current density permissible 
and lower resistance in the bath which, 
in turn, serves to improve plate dis- 
tribution. Electroplating was conducted 
at 125 to 150 amp./ft.*, at which cur- 
rent density range Watts obtained a 
deposit in 5 minutes, heavier and 
superior in quality and adhesion to 
that obtained theretofore from the 
rapid baths then operating at 10 amp./ 
ft.2 for one hour. 

One of the experiments Watts cites 
as evidence of the benefits of hot nickel 
baths was a solution containing 10 
oz./gal. of the double sulfate operating 
at a temperature of 194°F. and a cur- 
rent density of 29 amp./ft.2. A good 
deposit was obtained in 20 minutes, 
whereas, comparable deposition from 
a cold solution operating at the usual 
current density of 3 amp./ft.2 would 
require 31% hours. 


A maximum current density of 1257 
amp./ft.*, used during this investiga- 
tion for rapid nickel plating, with a 
34 inch diameter brass cathode rotating 
at 1000 rpm, gave excellent results. The 
heavy deposit obtained in 2 minutes 
at this current density, and polished 
in 2 to 3 minutes with tripoli and 
rouge, is equivalent, Watts stated, to 
14 hours at 3 amp./ft.*. An efficiency 
of 99.8% for the deposition of nickel 
on a rotating cathode at 625 amp./ft.* 
was also reported. 


A significant phase of the hot solu- 
tion, in addition to speed of deposi- 
tion, is the softness, toughness, and 
freedom from peeling of the deposit 
so obtained. The hardness of thick 
nickel deposits from cold _soiutions, 
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Deposits on Aluminum 


TABLE I 


Amperes Ampere- 
Temperature Time per Hours per Deposit 
Exp Min. Sq.Dm. Sq.Ft. Sq. Ft. 
No. 12 — 74 165 20 18.9 176 60.3 Fine, matte 
No. 14 __ 35 95 12 11.7 109 226 Rolled up, brittle. 
No 15... 22 G2 Matte, torn in buffing. 
No. 49... 71 160 5 24.2 225 18.7 Fine. 
No. 50. 78 172 10 30.7 285 47.6 Fine. 
0.002 inch (0.05 mm.) thick. 
No. 53 _.. 98 208 25 15.2 141 60 Five successive deposits. 


Watts notes, introduces a greater difh- 
culty in buffing, requires more time, 
and shows a greater tendency to peel 
than thin deposits. The results of a 
comparative study of the effect upon 
nickel deposits with hot and cold solu- 
tions is indicated in Table 1. Polished 
aluminum was used as cathodes, from 
which the deposited nickel could be 
stripped readily. 

Deposits from the hot solution, when 
removed from aluminum, exhibited 
good physical qualities and withstood 
polishing without peeling. In run No. 
53, in the table, the five successive de- 
posits were made at 5 minute plating 
cycles, with each coating polished and 
immersed in the electrolytic cleaning 
bath for 10 seconds before the addi- 
tional coat was applied. 


Nickel Sulfate 


The salt nickel sulfate, NiSO,6H.O, 
is the principal ingredient in the Watts 
bath, providing the required nickel ion 
for electroplating. Its use is preferred 
because it is available at a relatively 
low cost, and contains uncomplexed 
nickel ions and a stable (sulfate) 
anion, which is not reduced at the 
cathode or oxidized at the anode. This 
single salt has the added advantage 
of greater solubility (460 g./l., room 
temperature, 570 g./l., at 50°C.) 
compared to the lower solubility of 
the double nickel salt, NiSO,(NH,)» 
SO, 6H.O, nickel ammonium sulfate 
(102 g./l., room temp., 175 g./l., 50° 
C.) used in the earlier nickel baths. 
The increase is nickel ion concentra- 
tion, resulting from the greater solubil- 
ity of nickel sulfate, increases the limit- 
ing cathode current density and re- 
duces the resistivity of the bath. 

In the dissolution of nickel sulfate, 
a strong electrolyte, the assumption is 
made that dissociation is complete at 
all concentrations. To account for the 
reduction in equivalent conductance at 
appreciable concentrations, the Debye- 
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Hiickel-Onsager theory ascribes such 
changes (decreases) in ionic mobility 
(velocity) to interionic forces. The 
magnitude of such interionic attrac- 
tion is a function of the concentrations 
and valence which, at a given temper- 
ature, will increase with increase in 
valence of the ion and concentration 
of the solute. These two influences, 
especially for solutions containing 2 
or more strong electrolytes, are indi- 
cated by the term ionic strength, in- 
troduced by G. N. Lewis and defined 
as one half the sum of the product 
of the concentration of each ion pres- 
ent in solution, multiplied by the 
square of the valence. 

The indicated attractive force be- 
tween ions is associated with the com- 
bined effect of: (a) the electrostatic 
forces (governed by Coulombs Law) 
between ions of opposite charges, as 
for example, the positive central metal 


ion, which is considered as surrounded 
by ionic atmosphere of charged parti- 
cles of opposite sign, such as the nega- 
tive sulfate ions; and (b) the thermal 
agitation or movement of the ions. 
An applied external potential will 
cause the central ions to move from 
the center of the ionic atmosphere to- 
ward the opposite direction. A fric- 
tional force is exerted by the solvent. 


Ion Association 


The concept of ion association, in- 
troduced by Bjerrum, refers to the 
formation of ion-pairs resulting from 
the electrostatic attraction when ions 
of opposite charges are sufficiently 
close. 

This, in effect, represents undis- 
sociated molecules without covalent 
linkage. Complete ionization, but not 
complete dissociation of the electro- 
lyte may result. Ionization and dis- 
sociation are both complete, however, 
when solutions are very dilute. Cur- 
rent is carried, accordingly, by the 
portion of the electrolyte present as 
free ions and not by the unionized and 
undissociated ions. 

For dissolved nickel sulfate, the for- 
mation of the ion-pair (Ni+*+SO,=)° 
is indicated by E. B. Saubestre, by 
the following equations: NiSO,6H,0 
(crystal) NiSO, (aq.) (Nit+ 
(aq.) Ni(H,O) 4++ 
SO,(H,O) = The presence of triple ions 
resulting from the interaction of a sim- 
ple ion with an associated ion-pair, 
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(+ — +) or (— + — ), due to Cou- 
lomb forces, was suggested by C. A. 
Kraus, based upon increased equivalent 
conductance values with increasing 
concentration, obtained in solvents of 
low dielectric constant. A minimum in 
conductance is first obtained, indicat- 
ing the presence of neutral ion-pairs. 
At higher concentrations, however, 
Kraus notes, increasing conductance 
is explained by the formation of triple 
ions as carriers of current. 

Quadrupoles may also form, The 
equation representing such ion forma- 
tion (triple ions and quadrupoles) 
with nickel sulfate is given by Sau- 
bestre as follows: 
(Ni++SO,=)® + Ni(H,0)4++ 
(Nit +SO,=Nit+)++ (aq.); (Nit++ 
(Ni++S0,=SO,= (aq.) 
2 (Ni+*+SO,4=)° (aq.) > 

SO,=Nit++ (aq.) 


For solvents of high dielectric con- 
stant, such as water, the effect, Sau- 
bestre notes, favors the presence of a 
cloud of oppositely charged rather than 
associated pairs, triplets or quadru- 
poles. 

Electrodeposition of nickel therefore, 
must take into account the activity 
of the ion, a term which refers to the 
effective concentration of an ion at the 
cathode surface, which approaches 
unity at infinite dilution. The cor 
rection factor, activity coefficient, is 
introduced because, with increasing 
concentration, the value becomes less 
than one, since most ionic substances 
depart from the effective concentration 
because of interionic attraction. 


Nickel Chloride 


The chloride ion, present in the 
Watts bath by the addition of nickel 


chloride, aids anode dissolution (cor- 


rosion) by markedly inhibiting, Glass- 
tone states, the onset of passivity. Solu- 
tion of the anode will begin, he notes, 
when the theoretical reversible poten- 
tial of the electrode is more than 0.3 
to 0.4 volt, at ordinary temperatures. 
This polarization (irreversibility) is 
attributed to a slow stage during the 
anode electrode reaction. Anode effi- 
ciency, however, is not affected by 
polarization, remaining close to 100 
per cent unless chlorides are absent. 

The polarization curves obtained by 
W. A. Wesley (Fig. 1) for various 
chloride concentrations in a Watts 
nickel bath, 55°C., indicate the rise 
in potential, to 0.4 volt with pure 
nickel. With zero chloride concentra- 
tion, the anode potential rises to 1.5 
volts (dotted line on left of graph), 
oxygen is liberated, and anode efhi- 
ciency is reduced appreciably. A chlor- 
ide concentration as low as 0.25N, 
Wesley states, is sufficient to provide 
good anode efficiency from a hot solu- 
tion at 10 amp./dm.’, even at a pH of 
5. 

A significant phase of the so-called, 
“intermediate” type of passivity oc- 
curring at the 0.4 volt state, Wesley 
notes, is the rough corrosion affecting 
the pure nickel anode. A spongy sur- 
face of metallic nickel results, with 
loose particles set free. 

When the pure nickel anode dissolves 
at potentials below +-0.25 volt, how- 
ever, corrosion is smooth. Wesley as- 
sociates this spongy surface condition 
at the higher potential to the selective 
removal of surface (Ni°) atom core, 
whereas both (Ni) and (Ni®°) atoms 
dissolve at about the same rate at 
the lower potential. 

The bracketed symbol (Ni®) repre- 
sents a nickel atom core in the metal 
lattice with one vacancy, shown as 
circle, in the 3d level of the M shell, 
and the symbol (Ni) a nickel atom 
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with no vacancies in the 3d level (Fig. 
2). The 4s and 4p electrons, solid dots, 
are not included in the atom core. 
The third type of electron ~arrange- 
ment for the nickel atom core (Ni) 
with 2 vacancies in the d level, the 
form required for hydrated nickel 
ions, is present in relatively small 
amounts. Polarization and passivity 
are attributed to vacancies in the d- 
band. 

The chloride ion, it is suggested, 
forms an adsorption complex with 
the (Ni°) atom core represented as 
(Ni®)-Cl~-H,O, which changes to the 
complex cation 
thus enabling directly solution of the 
surface (Ni°) atoms instead of first 
converting to the (Ni) atom, a change 
that occurs in the absence of chlorides. 
E. H. Lyons refers to the formation of 
this latter mixed complex, a change in- 
volving electron transfer, as a bridge- 
complex. The formula indicated is 
[ Ni(Cl) H.0) 3] 

The aquo and chloro complexes in- 
dicated in Fig. 2 represent the reaction 
products formed in the process of ion- 
ization and solvation resulting from 
the rearrangement of the electronic 
structure in the 3 nickel atom cores. 
The number of water molecules associ- 
ated with the nickel ion in solution 
(aquated ions) corresponds prob- 
ably to coordination numbers four 
Ni(H20) 4+ + and six Ni( H.O) 
The assumption is made by Lyons that 
deposition occurs from the tetraquo 
(coordination number 4) with the acti- 
vated complex existing largely as 
Ni(H,0)3*+*. 

The effect of the chloride ion upon 
cathode current efficiency was found by 
E. B. Saubestre to be of negligible 
value for current densities less than 60 
amp./ft.*. At higher current densities, 
however, the presence of the chloride 
ion will increase the limiting current 
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density at the cathode. Although W. 
A. Wesley and E. J. Roehl found previ- 
ously that cathode current efficiencies 
increased slightly even at low current 
density with increasing chloride con- 
centration, the comparison, Saubestre 
indicates, is not conclusive, since many 
variables, such as pH and nickel con- 
centration, as well as the sulfate- 
chloride rates, were included in their 
investigation. 

In a study of the effect of variations, 
such as current density, temperature. 
and pH, upon the composition of the 
cathode film with nickel solutions of 
different composition, A. K. Graham 
and associates found that the pH of 
the cathode film was greater (more 
alkaline), but not beyond limits of 
tank control, than that of the bath; 
and, the decrease in chloride ion con- 
centration in the film was greater than 
the decrease in nickel ion concentra- 
tion. For example, a variation in cur- 
rent density from 20 to 80 amp./ft.* 
showed a decrease in range of nickel 
from 4.1 to 9.9 per cent. This rela- 
tively large decrease in chloride in the 
cathode film, it is suggested, may be 
associated with burning. 

Boric Acid 

Variations in anode and cathode ef- 
ficiencies in a Watts nickel bath will 
affect the pH of the solution. When 
the cathode efficiency exceeds the 


anode efficiency, acidity of the solu- 
tion increases (lower pH), due, W. 
Blum and G. B. Hogaboom indicate, to 
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the liberation of sulfuric acid at the 
anode. If the anode efficiency is slight- 
ly higher than that of the cathode, an 
increase in pH (lower acidity) will re- 
sult. An increase in pH in the cathode 
film may cause preciptation of nickel 
hydroxide or other basic compounds, 
a cause of burnt deposits. W. L. Pinner 
and associates record the following 
pH values at which metal hydroxides 
will preciptate: iron (ferric) hydrox- 
ide, 4.0; zine hydroxide, 5.5; nickel 
hydroxide, 6.5; copper hydroxide, 6.3. 

The effectiveness of removing cop- 
per as an impurity from a Watts type, 
gray-nickel bath, pH 2.5, by increas- 
ing the pH (by precipitation) was 
demonstrated by D. T. Ewing and as- 
sociates. The bath, containing 87 parts 
per million (ppm) or 87 milligrams 
per liter (mg/l) was treated with 
nickel carbonate. When the pH of the 
solution was up to 6.0, it was filtered 
and analyzed for copper content. 
Analysis showed that 13 ppm of cep- 
per remained. This treatment, however, 
will result in a loss of nickel. Results 
are shown graphically in Fig. 3. Elec- 
trolytic removal of copper gives the 
lowest remaining copper concentration, 

To overcome changes in pH in the 
bath, when relatively small differences 
in anode and cathode efficiency occur, 
the solution is buffered by the addi- 
tion of boric acid. The buffering action 
serves to resist changes in pH upon 
the addition of an acid or alkali. Boric 
acid, H3BOs, is effective as a buffer in 
the nickel plating solution because it 


METAL FINISHING, February, 


is a weak acid, hence, slightly ionized, 
with a dissociation constant as low as 
5.8 10~—'*. The ionization equation 
for (ortho) borie acid is as follows: 
H;,BO, H+ + When the 
concentration of the boric acid is 0.5 
molar or more, the tetraborice acid 
molecule, H2B,O;, which is a stronger 
acid than the orthoboric acid, H3BOs. 
forms: 4H,BO, (orthoboric acid) 
H.B,0; (tetraboric acid) + 5H.O. 
Tetraboric acid yields the tetraborate 
ion HB,O;-: H2B,O; Ht + 
HB,O,~. 


In a Watts nickel bath, boric acid 
may be used as a buffer when the pH 
is 5, as well as for solutions having a 
pH of 4. E. B. Saubestre interprets 
the buffering action of the boric acid 
at the higher pH to the acid forming 
a complex with nickel. In such cases 
the boric acid does not act as a buffer. 


When the pH of the Watts bath is 
2, the buffering action of the boric 
acid is limited to the cathode film. 
where the pH is higher than that in 
the rest of the bath. L. P. Hammond. 
who considered maintaining of a con- 
stant acidity (buffering) in the nickel 
bath the principal function of the boric 
acid, found that good nickel deposits 
were also obtained when such acids as 
citric, acetic, benzoic, and _ salicylic 
were used in place of boric acid. 

The buffering action of boric acid 
is effectively demonstrated by the titra- 
tion curves shown in Fig. 4, which 
represent changes occurring in pH 
when 50 ml. of nickel solutions of 
different compositions are titrated with 
0.2N H.SO, and 0.2N NaOH. Curve 
A, for example, representing a normal 
(N) nickel sulfate solution, requires 
little acid (or alkali) to change the 
pH between 4 and 6. Curve B repre- 
sents the titration curve for a solution 
containing 1.0N NiSO, and 0.5M 
H.BOs: and curve C is the titration 
curve for a solution containing 0.2N 
NaCl in addition to 1.0N NiSO, and 
0.5M H3BOs. Curve D, it will be noted, 
requires as much as 12cc of 0.2N 
NaOH to raise the pH from 4 to 6. 
This solution consisted of 1.0 NiSO,, 
0.5M H,BOs, NaF. The addition 
of fluoride, it is believed, improves the 
buffering action by the formation of 
complexes of fluoboric acid. The curves 
E and F represent compositions similar 
to that for the solution for curve D, 
with solution E containing a higher 
concentration, 0.2N sodium fluoride. 
and curve F 0.1N HF instead of the 
salt NaF. 
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METAL FINISHING publishes, each month, a portion of the inquiries answered as a 
service to subscribers. If any reader disagrees with the answers or knows of better or more 
information on the problem discussed, the information will be gratefully received and the 


sender's name will be kept confidential, if desired. 


Standard Hardware Finishes 


Question: We are seeking informa- 
tion concerning two metal finishing 
specifications, U. S. #10 bronze and 
U.S. #26 chrome. If you have these 
specifications or any information as to 
how they may be obtained, would you 
please advise us. 


A. J. R. 


Answer: U.S. #10 Bronze finish is 
a dull bronze, applied to iron, steel, 
wrought bronze, and cast bronze. U.S. 
*26 is polished chromium over nickel. 

These are hardware finishes, as per 
Federal specification FF-H-106a, ob- 
tainable from the General Services Ad- 
ministration, Washington 25, D. C. at 
25c per copy. Standard samples of 
these finishes are available from the 
National Bureau of Standards, at cost, 
but only in complete sets. 


Bright Stripping Gold 


Question: I need information on 
bright stripping gold and cannot find 
any information in your book. I would 
appreciate information on the follow- 
ing also: 

1. After getting a bright strip, how 
do I get the gold out of the liquid into 
either a solid form or grains without 
too much loss? 

2. How long does a good strip solu- 
tion usually last? 

Please answer as soon as possible. 


L. B. 


Answer: Formulas for “bright strip- 
ping” gold alloys will be found on page 
270 of the 1960 edition of the METAL 
FINISHING GUIDEBOOK, along with op- 
erating details. 

If you use a stainless steel pot, which 
is made the cathode, the dissolved gold 
will plate out on the walls in sheets 
which can be detached easily. 

The life of a strip will vary with 
operating temperatures, types of gold 
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alloys, and amount of work. However, 
the cost is low, so that long life is not 
important. The strip is replenished 
with sodium or potassium cyanide and, 
when the action deteriorates, any re- 
maining gold in the bath can be 
plated out using a sheet of stainless 
steel as the anode. 


White Pickle 


Question: Please send us any books 
containing information on the white 
pickle finishing of s/s and construc- 
tion of tanks for use with pickling 
solutions. 


D. W. M. 


Answer: “White pickles” for stain- 
less steel are scale loosening baths. A 
typical bath would contain 10% by 
weight sulfuric acid and 2-10% hydro- 
chloric acid, operated at 140-180° F. 
At the lower temperature, rubber or 
plastic lined tanks will be suitable, but 
acid brick linings will be required for 
operation at 180°F. 

Information on various pickling 
baths for stainless steel and tank con- 
struction will be found in the 1960 
edition of the METAL FINISHING GUIDE- 
BOOK. 


Hard Chromium on Zinc 


Question: | am very much interested 
in some literature on the process of 
hard chrome plating zinc die cast. 
If this information is available, it 
would be greatly appreciated if you 
would send it to me, at your earliest 
convenience. 

P. M. A. 

Answer: Hard chromium can be de- 
posited directly on a cleaned zinc base 
die casting, but the deposit will be 
dull. If a bright deposit is required, 
the zinc base should be copper plated 
before chromium is applied. Because 
the basis metal is much softer than 
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chromium, heavy deposits will tend 
to crack. 

Information on the solution and op- 
erating conditions will be found in any 
recent edition of the METAL FINISHING 
GUIDEBOOK. 


Finishes for Steel 


Question: For quite a few years we 
have been trying hard to get a good 
finish of our set screw line. After heat 
treating, we apply a black oxide finish 
— as per attached samples. We are 
looking for a better process which will 
improve the appearance of our prod- 
uct and also, if possible, give us more 
protection against corrosion or de- 
terioration in the appearance of the 
products when they are staying on the 
shelf for a year or two. 


H. L. G. 


Answer: The only commercial al- 
ternatives to black oxide finishes would 
be phosphating or zinc plating. 

Phosphate coatings do not have as 
pleasing an appearance as black oxide 
but will have more protective value, 
especially if oiled or waxed. Zinc plat- 
ing will be more expensive but will 
also produce the best finish. 


Coloring Zine Gray 


Question: We wish to produce a 
medium gray color on zinc die castings 
by a dip process, not using electrical 
deposition. Is any such coating avail- 
able? Sample of color desired is en- 
closed, but final color could deviate a 
little from this sample. We know black 
is possible, but we want gray 

S. 

Answer: A steel gray color can be 
applied to zinc without current by 
arsenic displacement. Two formulas 
suggested in the literature can be 
tried: 

1. White arsenic 6 oz./gal. 
Disodium phosphate. 2 ” 
Potassium cyanide 10 ” 
Room temperature or slightly warm 

. White arsenic Y oz./gal. 

Copper sulfate end 

Amonium chloride ” 

Hydrochloric acid _. 1% pint/gal. 

Room temperature 
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Sealing Anodized Aluminum 


Question: Can you assist us with 
information on a dye absorption test 
to be used for determining the effec- 
tiveness of the hot water seal for an- 
odized aluminum. We _ understand 
there is a standard method specified 
for this test. 

L. A. 

Answer: The commonly specified 
test is A.S.T.M. Designation B136-45, 
which involves application at room 
temperature for five minutes of a solu- 
tion of one gram Anthraquinone Vi- 
olet R in 50 ml. water. The dye is 
washed off and the spot rubbed with 
soap and water. Presence of color in 
the surface indicates improper sealing. 

Recent studies have suggested that 
this test only indicates whether or not 
the surface has had a sealing treat- 
ment, not how effectively it was sealed. 
A good test consists of immersion at 
90°C., for 7 minutes, in 10 g./I. solu- 
tion of sodium sulfite, adjusted to pH 
2.5 with acetic and sulfuric acids. Ab- 
sence of noticeable bloom indicates 
proper sealing. 


Hydrogen Relief Baking 


Question: We have had practically 
no success when we bake our high 
strength steel for hydrogen embrittle- 
ment relief after cadmium plating. The 
bake is for four hours at 300°F. and 
our cadmium deposits are usually 
0.0003”thick. We have been informed 
that application of a very thin de- 
posit, followed by baking, after which 
the balance of the deposit is applied, 
will eliminate breakdown in the fatigue 
test, but our results have not been 
consistent. Do you consider this 
double plating method an effective one 
for minimizing embrittlement? 
D.L. 

We know of no completely 
reliable method for eliminating this 
condition on a production scale, in- 
cluding the double plating method, al- 
though some recovery of strength is 
generally offered. A Navy study of re- 
covery from hydrogen embrittlement 
at the 270,000 p.s.i. strength level for 
AISI 4340 steel, by baking at 300°F., 
was reported in 1959 by S. V. Chek. 
Recovery was attained within 4 hours 
baking if the cadmium deposit was 
below 0.00013”, but was not attained 
at thicknesses above 0.00025”. It was 
also found that subsequent replating 
embrittled the steel (Ref: Research 
Report PB 144 120. Library of Con- 


gress). 


Answer: 
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STagg 2-4880 


Contal 


CONTRACTING 1c. 


74 LEONARD STREET - BROOKLYN 6, W. Y. 
COMPLETE PLATING INSTALLATIONS 
DESIGN - LAYOUT - CONSTRUCTION - MAINTENANCE 


A. L. PIETROWICZ 


SCIENTIFIC OF CALIFORNIA 
oP IM ELECTROPLATING, 


AMODIZING AND METAL PROCESSING 


1700 E. Gage Ave. Los Angeles 1, Calif. 


LUdlow 2-3794 


GILBERT FORD KINNEY 
1116 Sylvan Road 
Monterey, California 


Special consultant, 
Electrochemistry and Electroplating 


SCIENTIFIC CONTROL 
LABORATORIES 


Finishing Consultants—Registcred Engineers 
Salt Spray—Thickness Testing—Analyses 
PLANNING—RESEARCH—DEVELOPMENT 
CLiffside 4-2406 
3136 S. Kolin Avenue, Chicago 23, Ill. 


MARVIN S. ANTELMAN 


Chemical Consultant 
@ Metal Finishing © Organic Synthesis 
@ Corrosion Pharmacology 
63 Richmond ~""GAspee 1208 
Providence 3, R. I. JAckson 1-1723 


SANDOE LABORATORIES 


Chemists—Metallurgists—Engineers 
Salt Spray—Thickness Tests—Analyses 
Metallography 


Testing 


209 Rosemary Lane Philadelphia 19, Pa. 
Victor 8-9518 


DO YOU HAVE ANY PROBLEMS IN: 


barrel-still-automatic PLATING? 
sulfuric-chromic-color ANODIZING? 
personnel training-process trricie NCY? 
chemical-metallurgical-salt spray TESTING? 


THEN cal! our chemists-engineers-CONSULTANTS 
INDUSTRIAL ELECTROPLATING 
ORIES 


LABORAT 
19 Garwood Road Fair Lawn, N. J. 
SWarthmore 6-1609 


* 


GRAHAM, SAVAGE & ASSOCIATES, INC. 


CONSULTING - ENGINEERING - RESEARCH 
Electroplating and Metal Processing 


Waste Treatment and Production Problems 
SURVEYS - DESIGNS - SPECIFICATIONS 
475 York Rd. Jenkintown, Pa. 
1724 Clinton St. Kalamazoo, Mich. 


G. B. HOGABOOM JR. & CO. 
Consulting Chemical Engineers 


Metal Finishing — Electrodeposition — Sol 
tion analyses. AIR FORCE CERTIFICATION 
TESTS — Salt Spray, thickness of deposits, 
adhesion. 
44 East Kinney St. 

MArket 3-0055 


Newark 2, N. J. 


HENRY LEVINE & SON, Ine. 
Metal Finishing Consultants 
Analysis of all electroplating solutions 
Engineering of finishing installations 
Air Force Certification Tests 
Salt Spray Thickness and Adhesion Tests 


153 East 26th St., New York, N. Y. 
MUrray Hill 5-9427 


THE ANACHEM LABORATORIES 
TESTING ANALYSES ENGINEERING 
For Metal Finishers 
Plating solution analyses and control. Testing 
of deposit-thickness, composition porosity, 
tensile strength. Salt Spray tests. 
AIR FORCE CERTIFICATION TESTS 
1724 West 58th St., Los Angeles 62, Calif. 
AXminster 4-1262 


CONSULTANT 
METALLIZING NON-CONDUCTORS 


Pioneer in the field of metallizing non-conduetors such 
as plastics, ceramics, glass, ete. for both industrial and 
decorative applications. Techniques and processes de- 
veloped during 20 years specialization in the field. 
Recognized authority with well-known record 
achievement. 

DR. HAROLD NARCUS 
15 Vesper St. Worcester 2, Mass. 
PLeasant 3-5918 


ERNEST J. HINTERLEITNER 
5117 Crenshaw Boulevard 
LOS ANGELES 43, CALIFORNIA 
AXminster 4-1531 
research — engineering — consulting 
since 1926... U.S.A. and Foreign 


CROBAUGH LABORATORIES 
TESTING - RESEARCH - ENGINEERING 
Chemical - Metallurgical - X-Ray 
Organic 
Metal Finishing Problems 
Air Force Certification Tests 
THE FRANK L. CROBAUGH CO. 
3800 Perkins Cleveland 14, Ohio 


TOMORROW'S PRODUCTS TESTED 
TODAY 
A service to aid industry in producing longer- 
lasting and better-looking products. Quick 
predetermination of durability and perma- 
nency by actual exposure test in South Flor- 
ida. Write us today for full information. 
SOUTH FLORIDA TEST SERVICE, INC. 
EST. 1931 


4301 N. W. 7th St. Miami 44, Fla. 
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PLATERS 


TECHNICAL SERVICE, Inc 


ELECTROPLATING AND 
| CHEMICAL_ENGINEERS 


Air Force certification tests 

Salt Spray, thickness and adhesion tests 

Spectographic analysis 

Solution, Metal and Salt analysis 

Piant Design and Engineering 

Plant layout and construction 

Industrial waste and water supply 
treatment 


59 East 4 St., New York 3 
ALgonquin 4-7940 
509 S. Wabash Ave., 
Chicago 5 
HArrison 7-7648 


NEW 


YORK 


CHICAGO 


LABORATORY 


LABORATORY 
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Patents 


RECENTLY GRANTED PATENTS 
IN THE METAL FINISHING FIELD 


PRINTED COPIES OF PATENTS are fur- 
nished by the Patent Office at 25 cents 
each, Address orders to the Commissioner 
of Patents, Washington 25, D. C. 


Corrosion Preventive 


U. S. Patent 2,956,020. Oct. 11, 1960. 

J. Suprin and F. Soldano, assignors to 

Esso Standard Societe Anonyme 
Francaise 


An anti-corrosion composition com- 
prising: a major amount of hydro- 
carbon oil; 0.1 to 3 wt. per cent of an 
alkali metal petroleum sulfonate hav- 
ing a molecular weight in the range of 
300 to 600; and 0.01 to 3 wt. per cent 
of the dehydrated amide reaction prod- 
uct of 2 moles of a Cxg-Co, fatty acid 
and one mole of ethylene diamine. 


Spray Gun 
U. S. Patent 2,956,752. Oct. 18, 1960. 
F. W. Wahlin, assignor to Spraying 
Systems Co. 


A spray gun comprising a tubular 
barrel having a spray nozzle at one 
end and a handle at the other end, a 
spray regulator at the nozzle end of the 
barrel and adjustably cooperable with 
the nozzle to regulate the spray dis- 
charge from the nozzle, a member 
which is mounted at the handle end of 
the barrel for movement to and from 
the handle and has a connection with 
the spray regulator by which the latter 
is adjustable to regulate the spray dis- 
charge in accordance with the move- 
ment of said member to and from the 


handle. 


Sprayed Electroless Nickel 


U. S. Patent 2,956,900. Oct. 18, 1960. 

A. M. Carlson and C. E. Prymula, as- 

signors to Alpha Metal Laboratories, 
Inc. 


A process of coating a surface with 
nickel which comprises spraying sep- 
arately and directing toward the sur- 
face so that the solutions converge on 
the surface a nickel solution and re- 
ducer solution, said nickel solution 
consisting essentially of a nickel salt, 
selected from the group consisting of 
nickel sulfate, nickel chloride, and 
nickel formate; water, and citric acid 
in a molar ratio of nickel sulphate to 
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citric acid of between approximately 
1.3 and 2.0, and a molar ratio of such 
other nickel salts to citric acid of be- 
tween approximately 1.3 and 2.85 and 
said reducer solution consisting essen- 
tially of an alkaline solution of sodium 
hydrosulphite and sodium hypophos- 
phite, the molar ratio of sodium hydro- 
sulphite to sodium hypophosphite be- 
ing between approximately 1.40 and 
3.53. 


Tank Lining 


U. S. Patent 2.956.915. Oct. 18, 1960. 

I. Korn, J. S. Kaye, V. C. Pierce, W. 

Walworth and J. Huscher, assignors to 
Kaye-Tex Mfg. Corp. 


A special thermo-plastic laminate for 
the interior walls and floors of tanks 
for protection against corrosion and 
abrasion comprising an inner layer of 
unplasticized polyvinyl chloride and an 
integral outer layer of plasticized poly- 
vinyl chloride bonded to the interior 
of the tank, a primer coat being pro- 
vided on the adjacent faces of the tank 
and said plasticized polyvinyl chloride 
layer, and a bonding coat being ap- 
plied over said primer coats. 


Plating Barrel Cylinder 


U. S. Patent 2,956.943. Oct. 18, 1960. 
R. A. Hoegh, assignor to Mercil Plat- 
ing Equipment Co. 


In an apparatus for treating articles, 
a barrel comprising end walls and a 
one piece plastic sidewall, said side- 
wall including longitudinally extend- 
ing arcuate sections spaced from one 
another to provide an article inlet and 
outlet opening and forming substanti- 
ally approximately half the periphery 
of the barrel and said sidewall further 
including a plurality of angularly dis- 
posed tumbling panels between said 
arcuate sections and substantially com- 
pleting the remaining periphery of the 
barrel, said arcuate sections termina- 
ting in free marginal portions, one of 
said marginal portions being located 
substantially inwardly from the other 
marginal portion toward the axis of 
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the barrel and providing with the con- 
tiguous arcuate section a discrete sub- 
stantially radial pocket with a gener- 
ally smooth gradually curved surface 
merging with the adjacent tumbling 
panel and operating to trap with re- 
duced agitation articles accumulating 
therein from the angularly disposed 
tumbling panels when the barrel is 
rotating in the treating direction 
whereby to prevent articles from 
bouncing out of the barrel through the 
space between the said marginal por- 
tions. 


Electroless Copper 
U.S. Patent 2,956,901. Oct. 18, 1960. 
A. M. Carlson and C. E. Prymula, as- 
signors to Alpha Metal Laboratories, 
Ine. 

The process of coating a surface 
with copper which comprises mixing 
together a solution consisting essenti- 
ally of copper cyanide and a substance 
selected from the group consisting of 
2.0 to 12.0 grams per liter of ethylene- 
diamine tetracetic acid, 2.0 to 12.0 
grams per liter of the alkali metal salts 
thereof, and from 2.0 to 10.0 grams 
per liter of an alkali metal cyanide, 
the alkali metal cyanide being present 
in a molar ratio of alkali metal cya- 
nide to copper cyanide of below ap- 
proximately 2.89, and a reducer so- 
lution composition, consisting essenti- 
ally of a solution of an alkali metal 
hydrosulphite, and contacting said sur- 
face with the mixed solution. 


Pickling Inhibitor 
U.S. Patent 2,956,956. Oct. 18, 1960. 
W. Strauss, A. Kirstahler, W. Gundel 
and W-D. Willmund, assignors to De- 
hydag, Deutsche Hydrierwerke 
G.m.b.H. 

The method of preventing acid cor- 
rosion of the metal during the pickling 
with a mineral acid pickling bath 
wherein the mineral acid is selected 
from the group consisting of hydro- 
chloric and sulfuric acids, which con- 
sists of adding from 0.01% to 0.5% 
by weight, based on the amount of 
mineral acid, of an inhibitor selected 
from the group consisting of com- 
pounds having the general structural 
formula 

X-—-R—SO;H 
and their sodium salts, wherein X is 
a radical selected from the group con- 
sisting of chlorine, bromine, iodine, 
cyanide and thiocyanide, and R is a 
lower aliphatic radical contaning from 
1 to 6 carbon atoms. 
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Corrosion Preventive 
U. S. Patent 2.957.824. Oct. 25. 1960. 


W. M. Chamot, assignor to Nalco 
Chemical Co. 


A corrosion inhibitor composition 
consisting essentially of in proportions 
by weight about 8-12‘c of a water 
and oil dispersible corrosion inhibiting 
compound, about 8-12% of an unoxi- 
dized mineral wax, about 3-12% of a 
water-insoluble solid alkylene polya- 
mine-fatty acid polyamide dispersant, 
and a major proportion of a weighting 
material, in solid stick form. 


Gas Plating 


U. S. Patent 2,957,779. Oct. 25, 1960. 
W. M. Bolton, assignor to Union Car- 
bide Corp. 

A masking agent to delineate the 
contour of the area to be gas plated 
with metal, said masking agent consist- 
ing of a grease composed principally 
of silicone resin which is heat-resistant 
and non-hardenable and retains its 
shape at a temperature of 300°F., and 
which resin remains in place at a tem- 
perature of gas plating the metal 
thereon. 


Coloring Stainless Steel 


U.S. Patent 2,957,812. Oct. 25. 1960. 

R. C. Bongartz and J. M. Beigay, as- 

signors to Allegheny Ludlum Steel 
Corp. 


The method of coloring stainless 
steel containing from 10° to 35% 
chromium comprising, removing all 
oxide scale from the surface of said 
steel and imparting thereto at least a 
No. 2 surface finish, immersing said 
steel in an aqueous solution that con- 
sists essentially of at least one of the 
alkali metal hydroxides within the 
range of from about 10% to about 
70° at a temperature of from about 
60°F. to the boiling temperature of 
said solution, passing an electric cur- 
rent of a predetermined current dens- 
ity within the range of from about 14 
ampere per square foot to about 20 
amperes per square foot for a prede- 
termined time within the range of 
from 1 hour to 1 minute while main- 
taining said steel as the anode therein 
so as to effect a predetermined color 
on the surface of said steel without 
destroying the surface finish, with- 
drawing said steel from said solution, 
rinsing said steel with water and 
drying. 
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Hot Dip Aluminum 


U. S. Patent 2,957,782. Oct. 25, 1960. 
E. R. Boller, assignor to The Boller 
Development Corp. 


A process for coating ferrous metal 
which consists in the steps of cleaning 
the surface of the work to be coated, 
then plating the work, in a fused 
chloride bath which consists of am- 
monium chloride and at least two 
chlorides selected from the group con- 
sisting of the chlorides of zinc, sodium, 
potassium, lithium, calcium, magne- 
sium and barium at a temperature be- 
tween the melting point of the bath 
and about 650°C., with a nonferrous 
metal having a solubility in liquid 
aluminum not exceeding 8% by weight 
at 700°C., said bath being substanti- 
ally water-free and oxygen-free and in- 
cluding the chloride of the metal to be 
deposited on the work in an amount 
between 0.2% and 3.0% of the mass 
of the bath, then cleaning heavy metal 
salts from the work by immersing the 
work in a bath consisting of fused 
alkali chlorides and which is free of 
heavy metals, and then dipping the 
work in a molten metal bath whose 
major constituent is aluminum. 


Salt Spray Chamber 


U. S. Patent 2,957,972. Oct. 25, 1960. 
R. L. Seidman, 


Wall in a structure for use in con- 
junction with an electrically heated 
salt spray fog testing chamber includ- 
ing an outer shell of relatively rigid 
material, a layer of heat insulative ma- 
terials disposed upon the inner surface 
of said outer shell, a blanket of elec- 
trically conductive rubber disposed 
upon said layer of heat insulative ma- 
terial, and a layer of lining material 
disposed upon said blanket, the same 
being chemically inert to salt spray. 


Automatic Plating Machine 


U. S. Patent 2,958,330. Nov. 1, 1960. 
G. E. Huenerfauth, assignor to Crown 
Rheostat & Supply Co. 


A stationary track, a trolley line 
comprising a plurality of sections, a 
plurality of stations beneath said track 
including multiple tanks each contain- 
ing a bath into which work to be proc- 
essed is immersed, a plurality of work 
carriers and a lift for each carrier for 
lowering and raising its carrier at the 
successive stations, means for moving 
said carriers horizontally between sta- 
tions, and means on each carrier for 


METAL FINISHING, February, 


selectively controlling its vertical move- 
ment at each station with each lift 
and its carrier being controlled as a 
section of the trolley line is energized, 
and deenergized, 


Automatic Plating Machine 


U. S. Patent 2,958,331. Nov. 1, 1960. 
D. J. Borodin, assignor to Allied Re- 
search Products, Inc. 


A machine for conveying work 
pieces along successive treating sta- 
tions comprising a base, a plurality 
of tanks arranged as two spaced apart 
rows, a pair of upright panels on said 
base extending one along the inner 
sides of each of said rows of tanks, a 
carriage movably mounted on said 
base for reciprocation between said 
panels longitudinally of said rows of 
tanks, said base, panels and carriage 
each comprising a plurality of individ- 
ual longitudinally extending sections 
joined together in end-to-end relation, 
the sections of said base, panels and 
carriage intermediate the end sections 
thereof being formed of a uniformly 
repetitive structural pattern. 


Ultrasonic Cleaning 


U. S. Patent 2,958,332. Nov. 1, 1960. 
H. E. Schueler. 


A basket for supporting small bore 
articles in ultrasonic cleaning tanks 
having a bottom and side walls defin- 
ing a plurality of apertures for flow 
of liquid into the basket on insertion 
into a tank, a plurality of spaced sup- 
porting wires extending upwardly 
from the basket bottom having at least 
their upper portion straight, and at 
least some wires of the plurality hav- 
ing their lower end region wound in 
an open helix coaxial with a straight 
upper portion of the wire. 


Spray Gun 


U. S. Patent 2,958,471. Nov. 1, 1960. 
B. W. Zippel. 


A spray gun for spraying two media 
from a single nozzle. 
Galvanizing Furnace 


U. S. Patent 2,958,520. Nov. 1, 1960. 
K. Fritz. 


A furnace with a galvanizing pot. 


Corrosion Preventive 


U. S. Patent 2,958,603. Nov. 1, 1960. 
D. B. Sheldahl, assignor to Sinclair 
Refining Co. 


A water-dispersible slushing compo- 
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ie the Development of Production 


Methods, Equipment ond Compo: 


LEA 


ABRASIVE 
FINISHING 
METHODS 


STAMPINGS 


STAINLESS STEEL and STEEL 


Stainless steel is harder than carbon steel commonly used for forming and on most occasions more time 
is required to produce a selected finish on stainless steel than the same finish on steel. However, for 
normal application, the same general procedures are utilized. 


Although much progress has been made in the finishing of stainless steels and carbon steel, the 
production of mirror and high luster finishes is still not easy and the costs are fairly high. On the other 
hand, attractive semi-bright satin and butler finishes can be obtained at a cost no greater than that 
required for producing this same finish on other metals. Today, satin or butler finishes are produced on 
a wide variety of steel or stainless steel articles, the choice being due to the great difference in the cost 
of production between this type of finish and the high luster finish. Some of these steels, both carbon and 
Stainless, undergo work hardening and physical transformation at relatively low temperatures, thereby 


complicating polishing and buffing operations. 


POLISHING...Polishing is usually done on sewed muslin, 
canvas, solid leather, sheepskin or felt wheels or abrasive 
belts at speeds of 6000-8000 sfm. Sometimes five or six 
polishing operations are employed. The shallower the sur- 
face imperfections are, the less coarse need be the first 
wheel operation and the easier the subsequent removal 
of scratches left by this wheel. On fairly good surfaces, 
only one or two of the polishing wheel operations should 
be necessary. For some types of stainless steel and steel 
products these operations may be considered a final finish. 
Polishing wheels may be prepared with Lea Gripmaster 
Polishing Wheel Cement or Lea Plasti-Glue and loose abra- 
sives. Liquid abrasive mixtures such as Leabrament or 
Lea Plasti-Brade are also used in preparing polishing wheels. 
Lubrication or greasing a polishing wheel or belt can be 
done with Lea Lubar (bar lubricant) or Lea Liqualube (liquid 
lubricant). 


FLEXIBLE POLISHING...On curved or irregular surfaces 
of steel, or stainless steel, flexible polishing with Grade 
“E”’ or Grade “E2’’ Lea Compound at 6000 sfm on a sewed 
buff sized with Ad-Lea-Sive is used in place of conventional 
fine set-up wheels to prepare the surface for subsequent 
cut-down buffing. 


SATIN FINISHING...To produce a final satin finish on 
articles fabricated from rolled stainless steel with good 
surface characteristics, Grade “‘E’’ or Grade ‘“‘N” Lea 
Compound is used on a loose or pocketed type muslin 
buff at 4500-5500 sfm. In fabricating products from pre- 
finished stainless steel having standard mill finishes, 


welded or formed areas sometimes require a coarse satin 
finish to simulate or blend in with the mill finish. Lea 
Greaseless Compound Grades 1-K-2 or 1-K-7 are used with 
Lea String Wheels to simulate #3 or #4 mill finishes. 


BUTLER FINISHING...To produce this final finish showing 
no surface defects, use Grade “‘B-31”" Lea Compound with 
Grade 316 Learok as a lubricating agent on a sewed, loose 
or pocketed type muslin buff at 5500 sfm. 


BRIGHT FINISHING—(Bar Compositions) ...After interme- 
diate flexible polishing with Lea Compound, a bright-finish 
is produced with Grade 306 or 316 Learok on a pocketed 
type buff at 10,000 sfm. For color, use Grade 302C or 309 
Learok on the same type wheel and at the same speed. 


BRIGHT FINISHING—(Liquid Compositions) ...After inter- 
mediate flexible polishing with Lea Compound or if the 
stainless steel has a surface in fairly good condition to 
serve as a base for bright finishing, Lea Liquabrade is used. 


Grades FH77J or FU49S Liquabrade will cut down 
minor imperfections and give some color. Grade 
UF57A Liquabrade is for cut and color and recom- 
mended where fairly bright finishes are required. 


Grade UH20A Liquabrade gives the highest color and 
is generally used for the last buffing operation. 


Speeds of 8000 to 10,000 surface feet per minute are 
recommended. Ventilated, sewed or loose buffs can 
be used. 


BLENDING AND SIMULATING MILL FINISHES ON STAINLESS STEEL 


One current production method for blending in weld marks 
and'removal of tool or die marks is as follows: 


The weld bead is first ground down with a #4 grit disc, 
then with a portable belt machine using an 80 grit 
belt. The area around the weld is then finished to 
simulate a #4 mill finish and is produced with Grade 
1-K-2 coarse grit Lea Compound on a 6” dia. string 
wheel operated by a heavy duty flexible shaft ma- 
chine. Lea Compound is applied to the string wheel 
and allowed to dry approximately 5 minutes. The 
string wheel is then placed against the surface of the 
stainless steel in a straight line motion to keep the 
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scratch pattern as uniform as is possible. The final 
operation involves the use of a polishing log made up 
of Lea String Wheels making a total face width of 
approximately 24”. These string wheels are mounted 
on a shaft with ball bearing handles. After Grade 1-K-2 
is applied to the polishing log, coated thoroughly and 
dried adequately, two men hold the polishing log and 
satin finish the entire surface on large areas of the 
stainless steel item in one uniform operation. This 
Lea Satin Finish produced with 1-K-2 Lea Compound 
directly on the original 2-B mill finish simulates quite 
closely the desired #4 mill finish. A periphery speed 
of 1350 surface feet per minute is used. 


THE LEA MANUFACTURING CO. 
16 CHERRY AVE., WATERBURY 20, CONN. 


Lea-Michigan, Inc., 14459 Wildemere Ave., Detroit 38, Mich. 
lea Mfg. Company of Canada, Ltd., 1236 Birchmount Road, Scarborough, Ontario, Canado 
lea Mfg. Company of England, Lid., Buxton, Derbyshire, England 
Lea-Ronal, inc., Main Office and Laboratory: 139-20 109th Ave., Jamaica 35, N. Y. 
Manufacturing Plont: 237 East Avrora St., Waterbury 20, Conn. 
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HIGH SPEED 


Now, as the result of extensive research, Lea-Ronal offers 
the brass plater a new, simple, economical, high speed barrel brass 
plating solution that deposits a uniform lustrous brass color, obtain- 
able in a wide range of operating conditions. 


Specifically, this new Lea-Ronal process offers these advantages: 


elimination of guess work in barrel brass 
plating 


permits doubling, even tripling, present 
production schedules, with existing equip- 
ment 


permits this production step-up without 
encountering problem of non-uniformity 


of color 


z sted in Buffing, Polishing and Burring Specialties? SEE OTHER SIDE OF THIS INSERT. 


4 @> vniform color over wide plating range 
(0-50 amp./sq.ft.) 


& Operating temperature range of 
100-140°F 


rapid deposition—rates up to 0.001 inches 
per hour, depending on barrel and load 


easily controlled, no guessing, chemical 
addition made on a prepared salt basis. 


If you are now in or planning for barrel brass plating; you should 
investigate thoroughly this new Lea-Ronal process—another in the 
extensive list of successful formulations now in wide industrial use. 
Check with our local distributor or with our technical service 


Sales and Manufacturing Plant: 

237 East Aurora Street, Waterbury 20, Conn. 
Main office and Laboratory: 

139-20 109th Avenue, Jamaica 35, N. Y. 


LEA GROUP 
serving the Finishing Field 


Polishing Sutting 
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sition consisting essentially of from 
5% to 15% by weight of a compound 
having the formula 
H(OCH.CH2) ,OR 

wherein n is an integer from 1 to 2 
and R is a monoalkyl radical having 
3 to 8 carbon atoms, from 20% to 
30% by weight of sorbitan mono- 
oleate, from 2% to 15% ammonium 
mahogany sulfonate, and substantially 
the remainder being a mineral oil. 


Plating on Aluminum 


U. S. Patent 2,958,610. Nov. 1, 1960. 
E. R. Ramirez and E. F. Barkman, as- 
signors to Reynolds Metals Co. 


In the chemical nickel plating of 
aluminum and aluminum alloys by the 
sequential procedure of alkaline etch- 
ing, pretreat rinsing and chemical hy- 
pophosphite plating, the step which 
consists in pretreat rinsing said alumi- 
num with an aqueous bath consisting 
essentially of ammonia in the range 
of about 0.1 to about 30 parts by 
weight and a complexing agent select- 
ed from the group consisting of amino- 
carboxylic acids, alkaline earth metal 
salts of aminocarboxylic acids, ammo- 
nium salts of aliphatic hydroxycar- 
boxylic acids, aliphatic hydroxycar- 
boxylic acids, alkali metal salts of ali- 
phatic hydroxycarboxylic acids and 
alkaline earth metal salts of aliphatic 
hydroxycarboxylic acids in the range 
of about 0.1 to 5 parts by weight. 


Priming of Zine Surfaces 


U. S. Patent 2,958,611. Nov. 1, 1960. 
E. W. Ulrich, assignor to Minnesota 
Mining and Manufacturing Co. 


The method of providing a perma- 
nent protective finish coat on a clean 
fresh zinc substrate surface, compris- 
ing: priming the zinc surface with a 
non-sticky continuous priming coat, 
about 0.05-0.2 mil in thickness, of a 
resilient adherent resinous interpoly- 
mer of monomers consisting essenti- 
ally of about 3-12% by weight of 
acrylic acid and the remainder of mon- 
omeric acrylic acid ester of non-terti- 
ary alkyl alcohol the molecules of 
which alcohol have from one to four- 
teen carbon atoms, the average being 
about 4-10 carbon atoms, at least a 
major proportion of said molecules 
having a carbon-to-carbon chain of at 
least four carbon atoms terminating at 
the hydroxyl oxygen atom, said chain 
containing at least about one-half the 
total number of carbon atoms in the 
molecule, said interpolymer having an 
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intrinsic viscosity of about 0.7-2.5; 
and applying over said priming coat 
a protective and decorative coating of 
oil base paint. 


Automatic Plating Machine 


U. S. Patent 2,958,639. Nov. 1, 1960. 
G. J. M. Laneyrie. 


An automatic installation for ad- 
vancing workpieces through a succes- 
sion of work stations. 


Printed Circuits 
U. S. Patent 2,958,928. Nov. 8, 1960. 
L. A. Bain, Jr. and R. A. Geshner, 


assignors to Western Electric Co., Inc. 


The method of making printed wir- 
ing boards, which comprises fixing 
photo-resist on a metal foil bonded to 
an insulating board in a pattern leav- 
ing a row of terminal portions of the 
foil not covered by photo-resist, fixing 
a masking tape to the covered foil in 
a position covering only the row of 
terminal portions, applying asphalt 
varnish to the portion of the photo- 
resist not covered by the tape, remov- 
ing the tape, immersing the board in 
a gold-electroplating solution, electro- 
plating gold on the terminal portions, 
removing the board from the solution, 
removing the asphalt varnish and the 
photo-resist, photo-printing a wiring 
pattern including the terminal portions 
on the foil in photo-resist, fixing the 
photo-resist on the foil, etching away 
the portions of the foil not covered by 
the photo-resist, and removing the 
photo-resist from the foil. 


Vacuum Coating 


U. S. Patent 2,959,494. Nov. 8, 1960. 
G. A. Shepard, assignor to Republic 
Steel Corp. 


The method of preparing a ferrous 
metal surface for vapor deposition of 
an aluminum coating which comprises 
treating the surface with an acid solu- 
tion to remove impurities, passivating 
the acid cleaned surface with an alka- 
line solution to produce an elemental 
surface, wiping the elemental surface 
and squeezing and blowing the surface 
to dryness without oxidation for the 
deposition thereon of a coating of 
aluminum from a vapor of aluminum 
in a vacuum. 


Paint Mask 


U. S. Patent 2,959,152. Nov. 8, 1960. 
R. K. Byers and R. Shaffer, Jr. 


A device for masking a given three- 
dimensional raised symbol member 
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mounted on a surface area during 
painting upon said area; said device be- 
ing a thin, flexible, paint-impermeable 
sheet-like element having inner and 
outer surfaces which are substantially 
parallel, said element having a shape 
which conforms to the outer surface 
of said symbol member and being 
formed of shape-retaining plastic ma- 
terial, said inner surface being re- 
cessed and carying thereon a contact- 
adhesive material for adhering said 
element to the outer surface of said 
symbol member. 


Electrostatic Spraying 


U. S. Patent 2,959,353. Nov. 8, 1960. 
F. A. Croskey and C. D. Tuttle, assign- 
ors to General Motors Corp. 


An electrostatic coating installation 
for spraying an article to be coated 
and including an electrically grounded 
spray gun projecting particles of coat- 
ing material for deposition on said 
article. 


Portable Pneumatic Spray- 
Painting Unit 
U. S. Patent 2,959,358. Nov. 8, 1960. 
W. D. Vork. 
Liquid spraying apparatus for 
spraying liquids and for dispersing the 
sprayed liquid with compressed air 


and for drawing the liquid from a 
container in which it is substantially 
at atmospheric pressure. 


Spray Coating Machine 
U. S. Patent 2,960,065. Nov. 15, 1960. 
R. B. Way and C. D. Hersey. 


A painting machine comprising a 
frame, a vertically disposed wall on 
said frame, means supporting paint 
guns on said frame on one side of 
said wall, two spaced parallel, relative- 
ly narrow slots in said frame, nozzles 
on the side of said wall remote from 
said guns and disposed a substantial 
distance from said guns, tubes extend- 
ing through said slots and connecting 
said nozzles to said guns, means on 
said machine adjacent said nozzles for 
supporting an article to be painted, 
and means on said machine to move 
said nozzles relative to said supporting 
means for said article. 


Printed Circuits 


U. S. Patent 2,959,525. Nov. 8, 1960. 
P. E. Ritt, Jr. and J. R. Sayers, Jr., 
assignors to Melpar, Inc. 


A method of electroplating a print- 
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ed circuit upon a copper clad plastic 
base, comprising the steps of: mask- 
ing the entire base with a photogra- 
phic resist; masking selected portions 
of the base by selective exposure of 
the photographic resist to light through 
a transparency pattern; dissolving the 
unexposed portions with photographic 
resist developer; developing the unex- 
posed photographic resist; resulting in 
the formation of photographic images 
on the copper layer; the images in- 
cluding a printed circuit pattern and a 
divisional line separating the base into 
a major circuit area and a minor 
border area; the photographic images 
outlining conductors and connector 
bars on the major circuit area; the 
connector bars electrically joining the 
conductors with the border area; plat- 
ing a layer of solder on the outlined 
conductors and connector bars and the 
border area; removing the resist; then 
subjecting the non-solder plated por- 
tions of the major circuit area to a 
chemical action to remove the excess 
copper therefrom; remasking the en- 
tire base with the exception of the con- 
nector bars and the border area, by 
painting with a photographic resist; 
subjecting the photographic resist por- 
tions to a period of drying; anodically 
deplating the solder from both the un- 
masked connector bars and_ border 
area; applying a thin layer of nickel 
on both the connector bars and border 
area; then applying a thin layer of 
rhodium over both the nickel plated 
connector bars and border area; re- 
moving the masking from the base; 
both the nickel and rhodium plated 
border area and connector bars joint- 
ly forming an electrical conductive 
electrode for the solder plated con- 
ductors. 


Deposition of Rare Metals 


U. S. Patent 2,959,532. Nov. 8, 1960. 
C. F. Hendee, W. B. Brown and S. 
Fine, assignors to North American 


Philips Co., Inc. 


Apparatus for depositing a_ thin 
layer of a metal on an electrically con- 
ductive material base comprising an 
anode having a surface covered with 
an inert absorbent material adapted to 
be wetted with a solution of said metal, 
a cathode having a surface constituted 
by said electrically conductive material 
opposed to and of the same shape as 
said absorbent material covered sur- 
face, two fixed spaced guide posts posi- 
tioned to guide the cathode into con- 


tact with the absorbent material, means 
for moving said cathode into contact 
with said inert absorbent material, 
means for passing a current between 
said anode and said cathode of suffici- 
ent density and for sufficient time to 
effect electrodeposition of said metal 
on said cathode surface, spray means 
adjacent to said anode and cathode for 
applying a wash liquid to said cathode 
and said anode while maintaining said 
current after a sufficient thickness of 
said metal has been deposited on said 
cathode and exit means for removing 
said wash liquid from said anode and 
cathode. 


Buffing Wheel Control 


U. S. Patent 2,959,899, Nov. 15, 1960. 
E. F. Eger, assignor to Western Elec- 
tric Co., Inc. 


A control system for a buffing ap- 
paratus having a buffing wheel moved 
in accordance with buffing pressure 
and a cyclically-operated buffing com- 
pound applicator gun for spraying the 
buffing wheel which comprises a motor 
having a control circuit, means oper- 
ated by the motor for cyclically opera- 
ting said applicator gun, a bank of se- 
lectively connected rheostats in said 
control circuit, and means operated by 
the advancing buffing wheel for selec- 
tively connecting said rheostats in said 
control circuit. 


Anode Shifting Device 


U. S. Patent 2.960.456. Nov. 18, 1960. 
J. V. Davis, assignor to The Udylite 
Corp. 

Anode shifting device for a plurality 
of anode bars arranged in a generally 
rectangularly shaped anode nest, said 
device comprising means mounting 
said bars for reciprocating inward and 
outward movement with respect to 
said nest, and actuating means attached 
to said mounting means for causing 
said reciprocation. 


Vacuum Metalizing 


U. S. Patent 2.960.457. Nov. 18, 1960. 
O. F. Kuhlman, assignor to Servome- 
chanisms, Inc. 


Apparatus for coating materials in 
a vacuum. 
Hot Paint Coating Strip 


U.S. Patent 2,961,336. Nov. 22, 1960. 
A. E. Uhleen, assignor to National 
Steel Corp. 


A method of coating metal strip 
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with paint comprising the steps of 
passing heated metal strip along a 
predetermined path, applying a coat- 
ing of heated paint onto a surface area 
of the heated metal strip as it is being 
passed along the path, the paint being 
at a temperature approaching the flash 
point and the metal strip being at a 
temperature at least about that of the 
heated paint, and then leveling and 
metering the applied coating by urg- 
ing the coating counter to the direc- 
tion of travel of the strip while also 
urging the coating laterally to thereby 
obtain a uniform coating of paint. 


LITERATURE 


Colored Zine Coatings 


H. W. Dettner: Metalloberflaeche, 
14, No. 8, 245. 


Of the coatings achieved by chrom- 
ating, the colorless is often preferred 
as, with this, a color resembling chro- 
mium can be obtained. To a smaller 
extent, thicker chromate coatings are 
applied which can show a_ yellowish 
iridescent or an olive-green color in 
addition to blue and green shades. 

Oxide-chromate coatings are also 
obtained electrolytically by the action 
of the chromating solution, primarily 
consisting of a gel of precipitated tri- 
valent chromium compound. Little is 
known regarding the precise composi- 
tion of this film. Broadly, in addition 
to about 28‘ of trivalent chromium 
compound present, there is present 
about 8% of hexavalent chromium. 
This latter is water-soluble and, ac- 
cordingly, is gradually leached out of 
the chromate coating in use. This 
hexavalent chromium has a favorable 
effect on the corrosion-protective be- 
havior of the coating. This is because, 
particularly in a moist atmosphere, at 
any uncovered places, cracks, pores, 
etc., a self-healing of the coating is 
thus induced. 

The chromate coating is porous. It 
can absorb and retain organic dye- 
stuffs in a similar manner to anodized 
aluminum. Processing is conducted, of 
course. so as to produce colorless, 
bright chromate coatings. 

A particularly valuable feature of 
this new coloring technique is that the 
greatly desired gold tones can now 
be obtained on zinc, as in the case of 
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anodized aluminum. Apart from the 
application of this process for coloring 
massive zinc or zinc-plated parts, a 
further recent development has been 
the adaption of the process for the 
treatment of hot-dip galvanized parts. 


Zinc die-castings and components 
which have been zinc-coated by hot- 
dip galvanizing can only be chromated, 
usually, after previous. activation (re- 
moval of the oxide skin) with special 
activation preparations, weak acids 
(for example, cold 2% sulfuric acid) 
if no degreasing is necessary. Or else, 
alkali solutions (for example, 25 g./I. 
trisodium phosphate at 77°C.). If a 
good color is not obtained by employ- 
ing these means, then the only method 
left is to apply a thin electroplated zinc 
coating which is then processed in the 
normal way. 

Not every chromating solution is 
suitable for the production of a coat- 
ing suitable for coloring. The dimen- 
sions of the part are not changed to 
any practical extent by chromating as 
the zinc coating is only affected to the 
extent of about 1-2 microns. 


After chromating, the ware must 
be protected carefully against mechan- 
ical damage, as the wet film is sensi- 
tive to scratching. It is best first to 
rinse the parts twice and then subse- 
quently to treat for about 1 minute at 
room temperature with the dye solu- 
tion. The dye bath is prepared by dis- 
solving about 1 g./l. of the organic 
dyestuff in pure water. Tapwater is 
not always suitable. The dyestuff is 
first dissolved in a little hot water and 
this solution is then poured into the 
coloring bath. After coloring, the ware 
is again carefully given a cold rinse 
and then dried in a current of warm 
air (small parts in a centrifuge). Too- 
rapid a drying is to be avoided as 
this can lead to dehydration of the 
film. The total content of the chrome- 
chromate structure can be lost in this 
way, so that a noticeable reduction in 
the corrosion-protection can be no- 
ticed. Dehydration occurs at tempera- 
tures above 65°C, 


Electropolishing Carbon Steels 
Metalloberflaeche, 14, No. 8, 256. 


The most commonly used baths for 
electropolishing the carbon steels are 
those containing phosphoric - sulfuric 
acid and perchloric-acetic acid. As 
compared to stainless steels, electro- 
polishing of carbon steels for decora- 
tive purposes is a comparatively recent 
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development. The problem is the non- 
homogeneous structure of the material. 
It is somewhat difficult to obtain a 
satisfactory standardized treatment. 
The solutions used for electropol- 
ishing carbon steel are similar to those 
used for stainless steels. Experience 
has shown that satisfactory results are 
obtained from a bath of the following 
composition : 
Phosphoric acid (d.=1.70) _ 65-70% 
Sulfuric acid (d.—1.84) _ 12-15% 
Chromic acid (optional) _.. 5- 6% 
Water _...... Balance 


A bath of this type is operated at a 
temperature of 65-75°C. and at 35-50 
amp./dm?, with a treatment time of 
10-15 minutes. Bath maintenance con- 
sists of adding sulfuric and phosphoric 
acids according to the requirements in- 
dicated by analysis; water, however, 
must also be added periodically so as 
to cover the evaporation losses. It is 
normally sufficient to add water on the 
basis of the specific gravity of the so- 
lution; the s.g. increases with the con- 
centration-rise in the metal content of 
the solution. After every addition of 
water, it is good practice to heat the 
solution for 1-2 hours at 90°-100°C. 
before the bath is again placed into 
production service. 

It is normal practice in Russia to 
immerse electropolished carbon steels 
for 10-14 minutes in a sodium hydrox- 
ide solution (100 g./l.) at 60-80°C. 
This improves the continuity of the 
passive oxide film which covers the 
metal and increases the resistance to 
corrosion and discoloration. 

If the steel is to be electroplated 
after the electropolishing treatment, 
this alkaline treatment need not be ap- 
plied. In this case, the oxide film pres- 
ent on the steel surface can be re- 
moved by a short immersion in 5% 
sulfuric acid. 

Electropolishing of carbon steels is 
being praticed in Russia on a very 
large and ever-extending scale. Auto- 
matic and semi-automatic layouts are 
adopted as normal practice for the 
machines. 


Throwing Power in Metal 
Plating and Leveling 


E. Raub: Galvano (Paris), 28, No. 
275, 572. 

Different methods have been devel- 
oped to determine the macrodispersion 
of plating baths (throwing power) ; 
these methods are often adapted to 
special service conditions. They per- 
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mit determining the differences in the 
throwing power of plating baths under 
the conditions chosen, but they give no 
information on the distribution of the 
metal deposit on any object. Most of- 
ten, such tests do not serve for the 
determination of the dispersing power 
of the bath but, rather, of the cover- 
ing power and of general control of 
these. 


It has been confirmed that polariza- 
tion concentration in the electrodeposi- 
tion of alloys is of particular import- 
ance for the macro- and micro-disper- 
sion of plating baths. For a low polar- 
ization concentration such as _ rules, 
generally, in acid baths, the macro-dis- 
persion power is most often poor, 
while, on the contrary, the micro-dis- 
persion is good. The electrolytes in 
which the deposition of metals is ef- 
fected with a high polarization con- 
centration, such as the cyanide baths, 
have a good macro-dispersion. But, as 
soon as strong local differences are 
produced in the thickness* -of., the 
cathode diffusion coating, either by 
the shape of the objects or by the in- 
fluence of the macroprofile or micro- 
profile, the dispersion power becomes 
bad. 


Leveling, i.e. a greater growth of 
the coating thicknesses in the hollows 
than on the high-parts of the micro- 
rough surface by the concentration of 
the current lines of force in the hol- 
lows, cannot be produced in baths 
having a low concentration of ions 
capable of discharge. Plating baths 
having a high polarization concentra- 
tion (the majority of the cyanide 
baths), accordingly, have no leveling 
power. Qn the contrary, suitable addi- 
tions to baths with a high concentra- 
tion of ions capable of discharge (acid 
baths), can exercise a leveling action. 
This can be explained by the fact that 
these leveling addition agents are ab- 
sorbed by preference at the ridges and 
points of the microprofile of the cath- 
ode. The current lines of force thus, 
are diverted towards the hollows and, 
at these places, thicker deposits are 
produced. Apparent leveling, however, 
is most dangerous. It can be obtained 
by an oriented crystalline growth in 
the sense of the current lines of force, 
on the lateral surfaces of the hollows. 
This produces covered hollow spaces, 
or “masked pores,” which are most 
undesirable. They are filled with bath 
liquid and can give rise to more in- 
tense corrosion. 
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RECENT 
‘DEVELOPMENTS 


METHODS, MATERIALS 
AND EQUIPMENT FOR METAL 
FINISHING INDUSTRIES 


Viscose Filter Tubes 


Sethco Mfg. Corp., Dept. MF, 2284 
Babylon Tpke., Merrick, N. Y. 


To meet the de- 
mand for low-cost 
replacement type fil- 
ter elements, an 
economy line of vis- 
cose filter tubes is 
now available for 
use with the above 
manufacturer’s fil- 
ters. They are priced 
to reflect savings of 
20% over the cost 
of cotton tubes. 

Viscose suit- 
able for mildly acid 
and alkaline solu- 

tions in the pH range of 3 to 11. They 
are available with either perforated 
steel, stainless steel, or perforated poly- 
propylene cores in #5 and #10 sizes. 
Standard densities available in viscose 
are medium, fine, and x-fine. These 
densities are equivalent to filtration 
down to 25, 15, and 10 microns re- 
spectively. 


Photo-Resist Stripper 


Enthone, Inc., Dept. MF, 442 Elm 
St., New Haven 8, Conn. 


A non-flammable liquid which rapid- 
ly removes Kodak Photo Resist (KPR) 
and other acid resists from printed 
circuit boards after etching, Stripper 
“K” removes most photo resists in less 
than one minute. Pressure spray rins- 
ing is usually all that is required to 
remove residual resist after immersion 
in the stripper, thus eliminating labor- 
ious scrubbing of the boards. 


The stripper is used full strength at 
room temperature. After etching away 
of exposed copper, printed circuit 
boards are simply immersed in the 
stripper until the photo resist is 
wrinkled or softened sufficiently so that 
it can be flushed away in a subsequent 
cold water rinse. There is no attack of 
most printed circuit boards. The strip- 
per may be contained in plain steel 
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tanks or drums. It does not contain 
phenol or phenolic compounds. 


Plating Barrel 


Hanson-Van Winkle-Munning Co., 
Dept. MF, Church St., Matawan, N. J. 


The above manufacturer has an- 
nounced the successful completion of 
two new plating barrel improvements. 
The first is the introduction of a new 
barrel material, polypropylene. The 
second improvement is a new type 
hanger for belt-driven cylinders that 
allows the operator to replace worn 
belts by merely snapping the old belt 
off its pulley and snapping a new one 
in its place. 

The new type hanger leaves-the belt 
pulleys totally exposed and easily ac- 
cessible. The new pulley arrangement, 


however, does not impair the standard 
feature of all the firm’s barrels, that of 
keeping all bearings free from contact 
with hot corrosive solutions. 

The Mercil-type polypropylene bar- 
rel is one-piece molded, ribless and 
has all heat welded joints reinforced 
with stainless steel screws. Panels are 
14” and perforated to suit customers 
specifications. Inside surfaces are con- 
vex to add strength and facilitate 
tumbling. Polypropylene can withstand 
plating, cleaning, or acid dipping at 
temperatures up to 200°F. 


Fume-Controlled Chromium 
Plating Compounds 


Metal & Thermit Corp., Dept. MF, 
Rahway, N. J. 


New fume-controlled compounds are 
stated to offer the plating engineer the 
opportunity of reducing costs and sim- 


ultaneously minimizing the objection- 
able effects of fumes from chromium 
plating solutions. Plants that already 
use Unichrome SRHS compounds CR- 
100, CR-110, CR-120 or CF-520 can 
convert their present solutions to auto- 
matic fume-controlled versions in a 
few minutes and at minimum cost. 
Other solutions, too, can be converted 
quickly and easily. 

Supplied in pelletized form, the new 
compounds provide in a single product 
the necessary chromic acid, a plating 
“catalyst,” and a chemical fume sup- 
pressor that acts as a built-in ventila- 
tion aid. Under most operating condi- 
tions, fume suppression is maintained 
automatically and special additions are 
not necessary. However, where tank 
ventilation is poor or where there is 
excessive drag-out by foaming, occa- 
sional addition of Fumetrol may be 
required to supplement the fume sup- 
pressor in the compound. 


Reinforced Plastic Blower 
Housing and Fans 


Ceilcote Co., Dept. MF, 4832 Ridge 
Road, Cleveland 9, Ohio. 


A new line of Duracor reinforced 
plastic centrifugal blower housings 
with Duracor-covered standard fan 
wheels offers extreme chemical resist- 
ance plus high strength/weight ratios. 
The new units can be installed as sepa- 


rate components in existing systems or 
integrally designed into entire exhaust 
systems. 

Both housings and ducts are corro- 
sion-proof throughout to provide max- 
imum resistance to attack from prac- 
tically any acid, alkali or fume. 
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“We're having our Ups and Downs 
...and love them both... 
since we switched to an 


H-VW-M AUTOMATIC RECTIFIER” 
says RAYMOND PATTON, Plating Superintendent, 


Wilmot Castle Company, Rochester, N. Y. 
Subsidiary of Ritter Company, Inc. 


UP 5% goes production... 
DOWN 25-30% go dial manipulations 


Requirements for current vary widely in the 
.chrome-plating operations of Wilmot Castle Com- 
pany, one of the largest makers of sterilizers, lamps, 
and other hospital, dental, surgical equipment. 

Added to the normal trickiness of chrome is the 
fact that the company plates some 300 different parts 
—ranging from a few ounces to 50 lbs. in weight. With 
the manual tap-switch rectifiers used before, a lot of 
time was spent in twiddling dials to meet correspond- 
ingly large swings in current needs. 

But now...with the new Automatic Rectifier 
from H-VW-M...dial setting remains the same. 
Current is adjusted automatically for changes in 
load. With human error removed, rejects are down 


5%. Plate is more uniform—for while the old method 
provided 44 steps of control, with Automatic Voltage 
Stabilization, control is stepless, virtually infinite. 

Says Ray Patton, Wilmot Castle’s plating super- 
intendent: “We're gradually retiring all our rectifiers 
of the tap-switch type—and putting in H-VW-M 
units that practically think for themselves. We’ve 
found that what they seem to think about the most 
is ways to up our production, cut our costs down.” 

If that kind of thinking appeals to you—whether 
you’re doing chrome-plating or any other kind— 
phone or write H-VW-M for details on the most com- 
plete line of plating rectifiers featuring Automatic 
Voltage Stabilization. 


Hanson-Van Winkle-Munning Company, Matawan, New Jersey « Offices in Principal Cities 
Alert Supply Company is H-VW-M in the West « Los Angeles « San Francisco 
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ARMORHIDE”. . . 
A TOUGH, TEXTURED 
QUALITY FINISH PROVIDES 
THESE 9 ADVANTAGES: 


SYNTHETIC ENAMELS VINYLS * VARNISHES LACQUERS 
245 Thomas Street * Newark, New Jersey 


Wetting Agent for Zine Baths 


Conversion Chemical Corp., Dept. 
MF, Rockville, Conn. 


A new liquid wetting agent, Ken- 
vert No. 15-WA for use with cyanide 
zinc plating solutions, was originally 
developed to emulsify grease dragged 
into plating baths from insufficient 
metal preparation in the cleaning cycle. 
It was also designed to unplug the 
holes in plating barrels caused by 
break-down of brighteners in the plat- 
ing solution. 

In addition to these important fac- 
tors it was found that better drainage 
of the zinc solution developed through 
lowered surface tension, and that the 
light foam blanket that developed on 
the solution stopped fuming, and de- 
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creased to a considerable extent the 
build-up of salts on anode bars. 

Another very important advantage 
claimed for the product is that it pro- 
duces grain refinement and limited 
brightening. 

The material is compatible with 
practically all brighteners on the mar- 
ket, it is stated. 


Piating Barrels 


Imperial Industries, Inc., Dept. MF, 
3600 Earl St., Wayne, Mich. 


New horizontal plating barrels of 
polypropylene are equipped with Cy- 
colac doors secured by stainless steel 
clamps. Models are available for either 
gear drive or belt drive. The use of 
polypropylene results in many advan- 
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tages. It is light weight (specific grav- 
ity 0.90) yet has greater strength and 
abrasion resistance, It has excellent re- 
sistance to heat and chemicals. Virtu- 
ally indestructible, it stands up under 
all temperatures and solutions norm- 
ally encountered in the plating process. 
The barrels feature sturdy, all-welded 
construction, and are made in a wide 
range of standard sizes and perfora- 
tions to fit existing plating equipment. 


Dual Spindle Metal Polishing 
Lathe 


Murray-Way Corp., Dept. MF, Box 
180, Birmingham, Mich. 


This economical lathe, the Model 
L12, cuts fixture costs in half, since 
only one Han-D-Matic or other semi- 
automatic part-positioning machine is 
required to do the job formerly re- 
quiring two machines. Time-consum- 


ing transfers to a second fixture are 
eliminated, and less floor space is 
required, 

Designed with a minimum of frills 
and extras, the lathe employs two 
separate top quality, motor-driven 
spindle assemblies. mounted on one 
simple, sturdy base. When both wheels 
are utilized for the same operation, 
production is doubled. If one wheel is 
used for cut-down, the other for color- 
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H 
“has wear iesistance compatable to expensive 
winyls and‘teather laminates and is 10 times 
ARMORHIDE can be applied to assembled metal 
and product: . thus eliminating scrap, 
means rapid-action finish cat'minimum cost. 
ARMORHIDE 1s free fro wet Si ging ona | ertical sur! 
5. Film stren that of unsupported vinyl films : 
can be varied to.meet any requirement. 


ing, the result is a finished job with 
only one fixturing of the part. 

Each alloy steel spindle is adjustable 
to compensate for wheel wear, and 
work wheel speeds may be varied by 
a simple change of motor sheaves. The 
bearings, placed on wide centers for 
better work pressure distribution, are 
permanently lubricated, and are pro- 
tected from dirt by efficient labyrinth 
seals. Lock pins hold the spindles sta- 
tionary for replacement of work 
wheels. The lathe stands approximate- 
ly 7’ high and requires only 43” by 
34” of floor space. Belt guards and 
cabinet are available if desired. 


Ultrasonic Cleaning Units 


L&R Mfg. Co., Dept. MF, 577 Elm 
St., Kearny, N. J. 


The Ultra-Cleen ‘320° Series utilizes 
a new electronic circuit to channel 
“peak power” directly from a built-in 
generator to the transducerized tanks. 
The units also feature a new electrical 
timer to control the cleaning cycle; 
the timer turns off the current after 
a pre-specified period. 

Tank dimensions of the ‘320D’ are 
5°.” square by 3” deep at the top 
with a 1%” taper on each side. Tank 
dimensions of the ‘320L’ are 5°4” by 
9°.” by 4” deep at the top with 14” 
taper on each side. Power output on 
the ‘320° and ‘320D’ is 55 watts; 
power output on the ‘320L’ is 60 watts. 
Overall dimensions (14°4” by 9” by 
1014”), operating frequency (70-80 
K.C.), and power consumed (160 
watts) are the same for all models 
in the series. 


Abrasive Blast Nozzle 


Metal Improvement Co., Dept. MF, 
1721 E. 47th St., Los Angeles 58, Cal. 


A new, lightweight and long wear- 
ing rubber nozzle for wet or vapor 


KEEP CONTAINER CLOSED 


ACI 


Tey 


FLAKE 
'SHES AND COATINGS, 


Once you use it 
youll Order... 
Again... 
and 
Again... 
and 
Again! 


Every can filled with a full 
weight of extra high quality 
99.75+% Chromic Acid. 
Prompt delivery made from 
ample factory and nearby 
distributor stocks. 


BETTER FINISHES & COATINGS, INC. 


268 Doremus Avenue, Newark 5,.N 4. + 2014 East 15th St., Los Angeles 21, Calif. 


blasting machines is outstanding in 
ease of handling, requiring no counter- 
balancing. The gun will outlast much 
heavier nozzles and will, by its easy 
manipulation, improve operator per- 
formance and production. Parts can- 
not be damaged if touched by the gun. 
Metal parts are non-ferrous, and 
clamps on the lengths of hoses sup- 
plied with the gun are stainless steel. 
This gun fits wet blast machines of 
most makes and models. 


Decorative Coating for Plastics 


Sullivan Chemicals Div., Sullivan 
Varnish Co., Dept. MF, 420 Hart St., 
Chicago 22, Ill. 


CL-6091 Epoxy Metalplex is a syn- 
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thetic, type metalizing coating that 
may be used as both a base coat and 
top coat, and performs equally well on 
both surfaces, it is claimed. 

The product may be sprayed as sup- 
plied, or additional solvents added to 
suit a particular application. It is well 
suited to flow-coating and dipping op- 
erations, and has the ability to release 
solvents rapidly; therefore, dust ac- 
cumulation on sprayed work is at a 
minimum, it is claimed. After base 
coating, a flash-off time of 15 minutes 
is required. 

The coating contains no phenolics, 
which accounts for its pale color and 
resistance to after-yellowing and dark- 
ening upon aging. Finished ware will 
retain its original sharp clarity and 
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FOR THE 
DIAMONDS~—siGNn 
OF FINISHING 
QUALITY 


ISOBRITE 


COPPER 607-622 
FULL BRIGHT 


Best for high-speed, full-bright finish on 
zine die castings, steel, brass or bronze. 


CONSISTENT MAXIMUM BRILLIANCE— 
Primary agent suppresses burning, sec- 
ondary agent operates well in medium 
and low current density area; both 
contribute to overall brightness. 


COMPLETE COVERAGE—Covers extremely 
well in low current density areas. Ideal 
for parts requiring deep throw; pro- 
duces plate in deep recesses com- 
parable to buffed areas. 


ECONOMY—Plates uniformly over high 
and low current density areas to save 
on copper consumption. Easy analysis 
for brightener level. 


ISOBRITE ¥ 


COPPER #623 
GENERAL PURPOSE 


Ideal for shops with varied operations. 
Gives full or semi-bright plate on zinc base 
die castings, steel, brass or bronze. 


EASY-TO-USE—A single addition agent 
for rack or barrel plating. Easily con- 
trolled for desired brightness level. 


HIGHLY ECONOMICAL— Use as semi- 
bright at half the cost of full bright 
solutions, 


VERSATILE—Easily buffed to cover wheel 
marks. Also brightens well in areas not 
easily accessible to buffing. Use in rack 
or barrel plating operations. 


These Isobrite Copper Processes contain no lead and are ready to work as soon as 


ISOBRITE 


COPPER 
PLATING 
PROCESSES 


to fit your operations, your 
production and cost needs, 


ISOBRITE 
COPPER #625 

BUFF BRIGHT 
Produces a very soft plate for quick buffing. 


A COMPLETELY ORGANIC SYSTEM—No 
metallic constituents. 


VERY ECONOMICAL—Works well over 
wide variations of temperatures and 
concentrations, 


EXCELLENT FOR STOP-OFF—Produces 
plate that resists penetration by heat- 
treating or case hardening. 


VERSATILE—Use in cyanide solutions 
with or without tartrates, Rochelle 
salts or proprietary substitutes. 


current is turned on, even after week-end shut downs. This means increased production 


ISOBRITE #630 


ISOBRITE #631 


foaming action. 


ISOBRITE #628-W High detergency type wetting agent for severe organic 
contamination. All our wetting agents are easily 
cleaned from parts to give good nickel adhesion. 


and substantial savings by eliminating poorly plated rejects. 


Auxiliary Addition Agents for Added Efficiency and Economy 


Aids anode corrosion for greater efficiency and pro- 
duces finer grained deposits. 


Chrome reducer. Wide range of operation. Forms no 
undesirable breakdown products, 


ISOBRITE #627-W Wetting agent. Non-ionic surface agent with low- 


See your Allied Field Engineer for com- 
plete information and recommenda- 
tions for the specific process 
that best meets your require- 
ments. He's listed under 


BRANCH PLANT: 400 MIDLAND AVENUE @ DETROIT 3, MICHIGAN 


“Plating Supplies” in the 
yellow pages. Or, write for 
FREE TECHNICAL DATA FILES. 


West Coast Licensee for Process Chemicals: L. H. Butcher Co. @ Evropean Agent: Sture Gronberger, Storgatan 10, Stockholm, Sweden 
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brilliance for years, according to the 
manufacturer. 


Primer for Organosols and 
Plastisols 


John L. Armitage & Co., Dept. MF, 
245 Thomas St., Newark 5, N. J. 


P-289 Primer has been developed 
specifically for use with plastisols, or- 
ganosols and the company’s Armor- 
hide textured vinyl finishes. The new 
primer exhibits excellent color reten- 
tion and resistance to salt spray and 
humidity. Its adhesion to substrates, 
such as steel, aluminum, galvanized 
metal, and glass, is outstanding, it is 
claimed. The primer may be applied 
by spray or dip coating and can be 
air-flashed or baked. Drying time when 
air-flashed is about 5 to 15 minutes; 
when baked, from 5 to 10 minutes. 
Clear or pigmented samples are avail- 
able for a laboratory testing. 


Immersion Tin Process 


Shipley Co., Inc., Dept. MF, Walnut 
St., Wellesley 81, Mass. 


A new chemical process for deposit- 
ing a protective tin coating on metal 
surfaces, Cuposit LT-26 is claimed to 
produce a stable solution, and coating 
is instantly accomplished by quick dip- 
ping. 

A pure tin coating is obtained with 
good bond and sufficient depth to pro- 
vide good fusion to the basis material. 
Since no tin is deposited on non-con- 
ductive surfaces, the dielectric prop- 
erties of printed circuit boards are 
unchanged. 


Pickling Inhibitor 


Atlas Powder Co., Dept. MF, Wil- 
mington 99, Delaware. 


A new hydrochloric acid inhibitor, 
Atcor HC, developed for use in pick- 
ling and acid cleaning applications is 
an isopropanol solution of a complex, 
high molecular weight amine blend 
which forms an organic film on metal- 
lic surfaces and prevents the hydro- 
chloric acid from reacting. 


Coated Abrasive Bands 


Behr-Manning Co., Dept. MF, Troy, 
N.Y. 


FREE 
DATA FILES 


on the complete 


Allied Research 
Line for Metal Finishing 


PROCESSES AND PRODUCTS FOR 
CORROSION PROTECTION, PAINT 
BASE, DECORATIVE FINISHING 


A complete line including IRIDITE 
Chromate Conversion Coatings for 
non-ferrous metals, IRILAC Clear 
Protective Coatings for all metals, 
ISOBRITE. Chemically Different 
Plating Brighteners and ARP Process 
Chemicals. 


If one of our present products does not 
meet your needs, we'll be glad to work 
with you to find an answer to your 
problem. 


EQUIPMENT AND COMPLETE 
FINISHING SYSTEMS 


Includes information on WAGNER 
Silicon and Selenium Rectifiers, 
WAGNER Auto-Loaders for transfer 
of racks and parts from conveyors to 
plating machines or between conveyors, 
Automatic and Semi-Automatic Plat- 
ing Machines, Barrels, Tanks and 
other equipment. 


Also includes information on Process 
Engineering Service—complete plant 
design, specification and installation. 


CHEMICALS AND SUPPLIES 


Price and delivery information on a 
wide variety of plating room 
necessities, including ROLL-TOP Zinc 
anodes, FLAT-TOP copper anodes, 
ELECTROCOP Flat Copper anodes, 
Cadmium and Tin Anodes, Acid 
Replacements, Buffs, Chemicals, 
Cleaners and Maintenance Materials. 


NICKEL RECASTING SERVICE 


Ask about our Subscription Plan which 
combines your new nickel purchases 
with a service to recast your butts and 
spears, resulting in substantial savings. 


WRITE DIRECT... 
for your copies ef these 
FREE DATA FILES, or 
contact your Allied Field 
Engineer. He's listed in the 
yellow pages under 
“Plating Supplies”. 


~<| Allied Research Products, Inc. 


New coated abrasive bands and 
belts, which assume any desired degree 
of crown when run on inflatable rub- 


4004-06 EAST MONUMENT STREET © BALTIMORE 5, MARYLAND 
BRANCH PLANT, 400 MIDLAND AVENUE © DETROIT 3, MICHIGAN 
West Coost Licensee for Process Chemicals: | Butcher Co 

Evropeon Agent Sture Gronberger, Storgaten 10, Stockholm, Sweden 


Chemicol ond Electrechemical Processes, Anodes, Rectifiers, Equipment ond Supplies for Metel Finishing 


Chromates Coatings Brighteners Supplies Equipment 


ber drums, are suited for both stock 
removal and polishing, and are recom- 
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what you make is your business 
KENVERT helps you finish it! 


LIQUID BRIGHTENERS 
FOUND EASILY 


SOLUBLE IN WATER 1 


The complete line of 
KENVERT brighteners 
fe for zinc and cadmium 
Bee are all liquid, easily 
ie diluted, easy to add, 
= easy to maintain. Most 


treatments. KENVERT 
cadmium brighteners 
are guaranteed to pro- 
vide ductile piate, free- 
dom from pits, good 


important is the com-| S°!derability and uni- 
plete compatibility] form bright or colored 
= with final ch ting | ch ted finishes. 


$1,500.00 * 


Prize heard 


Adoption of Kenvert 1 


agent in zinc plating tanks of three 


automatics with use of 


KENVERT® 


DATA CHART 


KI5BR Permanent Barrel & 


Rack Zinc Brightener 
K100B High Luster Zinc Brightener—Barrel 
K100R High Luster Zinc Brightener—Rack 
K25LM Cadmium Brightener—Low Metal 
K25 Cadmium Brightener—All Organic 


5WA wetting 
Kenvert 17A 


as post treatment replacing expensive 


brighteners with high 


factor. 


Fresca 


Automotive Parts Company * 


CONVERSION 
CHEMICAL 
CORPORATION 


100 East Main Street 
Rockville, Connecticut 
TRemont 5-3357 
LICENSEES: 
Canada, England, Germany 


KENFUCIUS SAY 


| 


NON-FUMING DIP 


FOR ALUMINUM CASTINGS 


ADOPTED BY LEADING 
ELECTRICAL PARTS MFG. 


mended for offhand work in confined 
areas, particularly on concave or other 
contoured surfaces. Their crowned 
shape eliminates the edge cutting that 
occurs when a flat band is inadvertent- 
ly tilted, permits accurate grinding on 
extremely narrow areas, and dimin- 
ishes chattering at low pressures. 
They are made of aluminum oxide 
abrasive in grits 40 through 180 on 
X-weight cloth, bonded with all-resin 
adhesives. Bias-cut but not molded, the 
new bands assume a crowned shape 
when the pneumatic wheel or drum is 
inflated. Once the crown has been gen- 
erated, pressure may be reduced to 
match requirements. “Kontoor” bands 
are available in three sizes: 2 x 954, 
with maximum speed of 6,000 r.p.m.; 


2% x 151%, with 4,500 r.p.m. maxi- 
mum; and 2 x 19 inches, not to ex- 


ceed 4,000 r.p.m. 
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These bands will not take an exact 
shape; instead, their degree of crown 
will depend on grit size, air pressure 
in the drum, the drum speed and the 
pressure exerted on the work, A more 
severe contour can be developed by 
wetting the backing of the bands be- 
fore mounting them. This lets them 
stretch a bit further; their rotation 
soon dries them out. 


Immersion Drum Warmer 


Platecoil Div., Tranter Mfg., Inc.. 
Dept. MF, 735 E. Hazel St., Lansing 
9, Mich. 


An immersion-type drum warmer, 
designed for standard 55-gallon drums, 
consists of a Platecoil heat transfer 
unit, rolled to the proper diameter to 


fit the contour of the drum wall. It is 
available in either serpentine or header 
construction, with inlet and outlet con- 
nections outside of the drum. 

Although the unit will be available 
in six different sizes, the 22” x 29” 
mild steel size only will be carried as 
a stock item, with the others available 
for 3 to 4 week delivery. 


Plating Barrel 


N. V. Nederlands Chemisch Tech- 
nisch Bedrijf v/h ELPEWE, Dept. 
MF, Vithoorn, Holland. 


An automatic swinging barrel ap- 
paratus for plating baths is equipped 
with special automatic timer to control 
the immersion time. The unit consists 
of two tanks, arranged one behind the 
other, with a rotating drum above. On 
top of the vertical partition between the 
tanks is the main shaft around which 
the drum rotates from tank to tank. 
The forward or sheet metal tank con- 
tains the rinsing water, and the rear 
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tank, which holds the plating solution, 
is lined with wire glass to suppress the 
generation of stray currents in the 
alkaline bath. When acid baths are 
used, a hard rubber lining is fitted to 
this tank. 

The pentagonal-shaped swinging 
barrel is made of specially treated 
plastic and designed with corrugated 
sides and slotted perforations to en- 
large the active surface, considerably 
increasing productive capacity. The 
vaulted shape facilitates liquid ex- 
change and serves as a_ preventive 
against flat objects adhering to the 
sides. 

The drum is powered by a motor 
with a gear-wheel transmission; the 
turning device by a motor with a 
worm-gear transmission. The, fully 
automatic process control is housed in 
a switch box mounted beside the rins- 
ing bath. When the automatic timer 
shuts off the plating operation, the 
pointer returns to the pre-set time and 
the process is ready to be repeated on 
a new batch. 


Electrostatic Spray Painting 


Ransburg Electro-Coating Corp., 
Dept. MF, Box 23122, Indianapolis 23, 
Ind. 


The latest development for automa- 
tion of production painting lines fea- 
tures No. 2 electro-spray process bell 
atomizers, a unit which automatically 
paints articles of different sizes, ac- 
cording to the above manufacturer. 

Wide flexibility makes this set-up 
adaptable to many finishing require- 
ments, it is claimed. As the size of the 
articles to be painted changes, auto- 
matic sensing devices reposition the 
bells in and out to maintain correct 
painting distance. Paint is triggered on 
and off automatically by a metering 
valve to accommodate variations in 
length and spacing of articles on the 
line. Likewise, changes in height of 
work patterns are handled by turning 
the bells on and off selectively. Recip- 
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KALAMAZOO 


“GOOD MACHINERY SINCE 


ommend SELF-CONTAINED 


GRINDER - POLISHER -DUSKOLECTOR 


Reduce finishing costs — step up produc- 
tion with this modern, self-contained variable 
speed Grinder-Polisher with DusKolector. 
Lathe has individual, variable speed dial 
control for each spindle. No “down time” 
for one operator when the other must in- 


crease speed or change wheel. Cyclone 


Te 


1601 DOUGLAS AVE. 


DusKolector requires little floor space. Back- 
stand is one of 10 Air and Spring Tension 
Models to choose from. 

Cost reduction through increased efficiency 
is the need of the day. Write for catalog show- 
ing America’s most complete line of polishing 
and buffing machinery. 


Machen trey MICHIGAN 
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rocal motion of the bells produces an 
especially uniform,  electrostatically- 
deposited paint coating. 


Rust Preventive 


E. F. Houghton & Co., Dept. MF, 
303 W. Lehigh Ave., Philadelphia 33, 
Pa. 

Rust Veto 342 is especially designed 
for metal surfaces stored outdoors for 
long periods where a transparent film 
is useful so painted or stamped num- 
bers are visible. This product also pro- 
tects from salt spray in overseas ship- 
ment. 

The material is easy to apply and 
remove. The plastic film is not brittle 
and will not chip. It will not crack or 
flow from -40°F. to 175°F. It contains 


“4 
4 
| 
| 
| 
| 
} 
| 
| 
| 
| 
| 
— 
: 
2 
3 


MURRAY-WAY 
SPECIALIZED 
FINISHING 
EQUIPMENT 


POLISHING AND 


versatile production 
unit for economically 


rinding, polishi 
pay 


built to fit your 
exact requirements. 


“ECONOMICAL LATHE— 


BUFFING TABLE— stripped of many 

: spiral aluminum shapes minimum. —— 
... IMPROVES QUALITY, ae bo 
REDUCES COSTS FOR 
METAL PRODUCTS 

MANUFACTURERS 
Polishing, buffing, grinding, filtering, debur- HAN-D-MATIC— 


ting, materials handling ... whatever your 
problem, Murray-Way equipment will do the 
job better and more economically. Fresh ideas 
based on a solid background of experience, 
enable Murray-Way’s fine engineering and 
production departments to handle any and 
all of your production problems— large or 
small. The BETTER WAY is the MURRAY-WAY. 


MURRAY-WAY CORPORATION 
P.O. BOX 180 MAPLE RD. EAST 
BIRMINGHAM, MICH. 


low cost machine 
with interchangeable 
components for buff- 


ing rindig, ond 
ring. 


deburrs automatic 
washer and dryer 
basket holes prior to 
painting. 


solvent for ease of application, and can 
be removed with solvent or a mild al- 
kaline cleaner. 


Cadmium Conversion Coating 


Hanson - Van Winkle - Munning Co., 


Dept. MF, Church St., Matawan, N. J. 


Chem-Rite C-55 is an inexpensive 
single dip chromate conversion coating 
process for cadmium, which enhances 
the brightness of the deposit, produces 
a clear chromate surface and is ex- 
tremely easy to operate. No subse- 
quent leaching is necessary. 

The material can be used with any 
bright cadmium process, but it is espe- 
cially effective when used in conjunc- 
tion with the firm’s bright cadmium, 
Cadalume L, it is claimed. 
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Automatic Dry Spray Booth 


Binks Mfg. Co., Dept. MF, 3114 
Carroll Ave., Chicago 12, Ill. 


The “Dispo” automatic dry spray 
booth collects paint overspray on a 
disposable cloth curtain mounted in 
the booth where filters are normally 
installed. The cloth is mounted on 
rollers so that it can be rotated when 
the exposed area is saturated with 
paint particles. 

The booth is designed to exhaust 
approximately 300 c.f.m. of air per 
square foot of cloth area at a maxi- 
mum of 3” resistance pressure. As re- 
sistance pressure builds up, a pressure 
differential switch operates a motor 
drive to advance a new section of 
clean media. When the cloth is fully 
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used up, it is discarded and a new 
150-yard roll is installed in its place. 
This design eliminates the need for 
pumps, piping, water, water treatment, 
sewer connections, and booth and 
stack cleaning. 

The booths are built to meet specifi- 
cations of the National Fire Protec- 
tion Association Code 33 and have 
been approved by all major insurance 
companies and fire marshals. Conven- 
tional spray booths can be easily con- 
verted. 


Conversion Coating for 
Aluminum 


Frederick Gumm Chem. Co., Inc., 
Dept. MF, 538 Forest St., Kearny, 
N. J. 


Aluminum treated in the Alcorite 
IV process will withstand 250 hours of 
salt spray with little or no corrosion, 
it is claimed. In addition to its pro- 
tective coating, the product provides 
optimum paint adhesion, and paint 
coatings which will resist 500 hours of 
salt spray treatment. 

This simple low cost process can be 
applied by dip or spray and has been 
approved by the U. S. Navy for com- 
pliance with Specification MIL-C-5541 
as applicable. 


Paint Stripper 


Chemclean Prod. Corp., Dept. MF, 
15-08 121 St., College Point 56, N. Y. 


#441B has been developed to strip 
zinc-clad steels of paint without attack- 
ing the zinc, and provides economy of 
operation, long tank life, and simple 
control. A mixture of strongly alkaline 
salts, used at 8 to 16 oz./gal. of water 
at 180° to 200°F. in a mild steel tank, 
the material is claimed to strip quickly 
and completely, leaving a surface 
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ready for immediate re-painting with- 
out further treatment. It will remove 
alkyds, melamines, phenolics, urea, 
urea formaldehyde resins, and other 
synthetic paints. 


One-Coat Organosol Coating 


Bradley & Vrooman Co., Dept. MF, 
2629 S. Dearborn St., Chicago 16, Ill. 


A unique series of organosol coat- 
ings, Sterilkote 360, that give out- 
standing metal adhesion with only one 
application and no primer, are claimed 
to be much more abrasion resistant 
than those conventional coatings re- 
quiring two applications and priming. 

The organosols are vinyl resin based 
and may be applied by manual, auto- 
matic, or electrostatic spray equip- 
ment, as well as by regular and re- 
verse roll-coaters. The baking cycles 
are flexible and can be varied to suit 
different production ovens. 

The new organosols, besides being 
highly protective, are highly decora- 
tive. They can be supplied in a wide 
color spectrum and can result in either 
very smooth finishes or textured fin- 
ishes when applied over embossed 
metal surfaces, Because of their flexi- 
bility and high resistance to humidity, 
water, salt spray, peeling, chipping, 
flaking and marring, these organosols 
have an extremely wide application 
range. 


Vibratory Finisher 


Lord Chemical Corp., Dept. MF, 
2068 S. Queen St., York, Pa, 


This new machine, designated Model 
610, has a 14 cubic foot capacity, with 
a bowl measuring 6 inches wide, 10 
inches long and 8 inches deep. Overall 
dimensions of the machine are 12 
inches wide, 34 inches long and 28 
inches high. 

Designed for finishing of small and 


high finish-quality than ever before.” 


Call him today. Or, write: 
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CUTS LABOR COST 60%, 
REDUCES MATERIAL COST 15%! 


* Variable Integrated Processing steps-up 
production, improves plating efficiency 
for Chrome-Rite Company 

Chrome-Rite Company, Chicago, Illinois, a large job plating shop, recently 


selected and installed a Udylite V.I.P. Automatic Barrel Plating Machine 
to replace a manual line for zinc plating bulk parts. 

“We find that our direct labor cost has been cut 60% while the cost of 
materials has decreased approximately 15%”, writes Bill Crawford, Vice 
President. ‘‘In addition, we are now able to handle about 99% of our zine 
plating volume on the new V.I.P. and maintain an even more consistent 


Experienced plating men like Bill Crawford are quick to note the many 
production plating advantages of the V.I.P. You, too, should consult your 
Udylite Sales Engineer for complete information on the versatile V.I.P, 


corporation 
detroit 11, michigan 


“world’s 
largest 
plating — 
supplier 
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delicate parts, the machine has a load 
capacity of approximately 35 lbs. of 
parts and media. The bowl, which 
weighs about 30 lbs., is removable, 
simply clamping onto the bed of the 
vibrator and resting on four coil 
springs. 

It is powered by a %4 hp motor 
which drives a variable amplitude 
shaft by means of a variable pitch 
pulley. Speed is variable from 700 to 
3,500 vpm. Variable amplitude is ac- 
complished by changing the position 
of counterweights on the shaft. 


Accelerated Corrosion Test 


Eastern Scientific Co., Dept. MF, 
267 Plain St., Providence 5, R. I. 


Rustex, a superior corrosion test for 
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steel, can perform in as little as 5 
minutes what salt spray tests require 
days for, it is claimed. This new prod- 
uct is supplied as two separate solu- 
tions which, when mixed, provide a 
readily reproducible corrosion test. 
Protective coatings can be evaluated 
by simply immersing both test and 
control panels in a freshly-mixed solu- 
tion and comparing the results. This 
method is especially recommended for 
evaluating pieces treated with chro- 
mate conversion coatings, black oxide, 
plastisols, polyester, vinyl, epoxy and 
lacquer coatings as well as most elec- 
troplated metals. 

Samples and further information 
are available upon request from the 
manufacturer. 
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‘new from top to bottom 


« 


4 major advance in design, construction and perform noe 


age eee. 
of silicon rectifiers! 


LATING SUPPLIER 
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NEW OVERALL FUNCTIONAL DESIGN 
Centralized A.C. Control—The new Ultrasil Rectifiers feature a front- 
mounted, hinged door for fast easy access to all meters, push buttons 
and A.C. control equipment. This convenient, compact control center 
is built into the rectifier itself. 


Self-locking, Slide-in Panels and Hinged In- 
spection Doors—Ultrasil’s front, side and 
rear panels are easily removed for inspection 
and maintenance. Hinged doors, both front 
and rear, provide a quick means of inspect- 
ing the control equipment, fan and heat 
sink assemblies. 


Trim Appearance, Lasting Finish—Clean styl- 
ing, two-tone color and chrome trim bring 
the modern look to plating equipment. Rust- 
resistant enamel with a bonding primer offers 
a superior protective coating under all plat- 
ing conditions. 


Uniframe Construction—One-piece welded 
frame gives increased rectifier ruggedness, 
reduces overall weight. 


Itrasil Ulttrasil Ultrasil Ultrasil Ultrasil Ultrasil 


@ NEW TRANSFORMER DESIGN 


Featuring proven Balanced Power design, Ultrasil Transformers elimi- 
nate diode matching and balancing reactors. Top quality silicon 
transformer steel, improved varnish coating, silver soldered electrical 
connections with the elimination of mechanical connections are but a 
few of the many new features. Transformers are conservatively rated, 
have Class B insulation and are designed for optimum ventilation. 


@ NEW DIODE ASSEMBLY DESIGN 


New, one-piece, solid copper finned heat sink assembly provides peak 
cooling efficiency, requires less room, is easily accessible. Improved 
Silicon Diodes have new ceramic insulation. Soldered seals have been 
eliminated. Flexible connectors feature increased capacity. 


© NEW VENTILATION SYSTEM 


The new fan housing assembly of the Ultrasil 
coupled with new permanent, built-in baf- 
fling assures highest ventilation efficiency. 


NEW PROTECTIVE DEVICES 


New thermostatic trips give positive protec- 

‘ tion against diode overheating from any 
cause. D.C. protective device guards against 
excessive overload and short circuit condi- 
tions. Each diode is protected by a readily 
accessible fuse. 


Ultrasil Rectifiers are available in capacities from 500 to 8,000 amperes, and from 6 to 24 
volts; additional capacities, on request. Integral, remote and automatic controls are 
available. Call your Udylite representative. Or, write: 


THE UDYLITE CORPORATION e- DETROIT 11, MICHIGAN 
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More, much more than the customer 
usually realizes, goes into a Packer- 
Matic automatic polishing or buffing 
machine to assure the production and 
performance guarantees that Packer 
is famous for. Over a period of 27 years 
we have established manufacturing 
standards which we believe to be the 
most demanding in our industry. This 
applies not only to those machine ele- 
ments we ourselves manufacture but 
equally important... we have built 
a series of reliable sources for pur- 
chased components that know we ac- 
cept only the best they can produce. 

Perhaps the best example of Packer- 
proved quality is the testing to which 
all completed machines are subjected 
before shipment. Continued inspection 


Model No. 14-45 
Continuous Rotary 


Model No. 1 Straight 
Line Conveyer 


MEET THE PEOPLE BEHIND THE PACKER-MATICS 


checks along the way are simply not 
enough. Every Packer-Matic is oper- 
ated under customer-specified condi- 
tions before it leaves our plant. When 
the machine is received by the cus- 
tomer it’s ready to go. . . without time- 
consuming adjustment and expensive 


delays. Packer-Matics are never ‘‘fin-: 


ished on the customers floor.’’ A good 
point to remember when you are in the 
market for new equipment. 


Faced with a polishing, deburring, buffing or 
mechanical cleaning problem? Send sample 
parts, specifications and prints for free test 
evaluation...or write for free descriptive 
literature. 


Model No, 13-10 
Rotary Indexing 


Model No. 4-5 
Rotary Indexing 


THE PACKER MACHINE COMPANY ~ 456 CENTER STREET « MERIDEN, CONN. 
PIONEER MANUFACTURERS OF AUTOMATIC POLISHING AND BUFFING MACHINES 


“BUSINESS ITEMS 


Munkacsy Acquires 
G. S. Plastics 


One of the leading pioneers in cor- 
rosion-resistance chemistry, William 
A, Munkacsy, president of The G. S. 
Plastics Co., has acquired full owner- 
ship by purchase of all outstanding 
shares of that corporation. The ac- 
quisition includes all shares owned by 
The General Supply Co. T. R. Gill, 
formerly an officer, has resigned and 
is no longer affiliated. 

Highlighting its reorganization is a 
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William A. Munkacsy 
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major expansion program for accele- 
rating new developments in corrosion- 
resistant products for industry — or- 
ganic coatings, equipment, linings and 
plastisols. 

Prior to organizing G. S. Plastics in 
1956, Munkacsy was founder and 
owner of Munray Products and The 
Poly-Cyclo Products Co., Cleveland. 


Enthone Adds Research Chemist 


Ralph N. Kingsbury has joined En- 
thone, Inc. of New Haven, Conn., as a 
research chemist. ‘ 
Mr. Kingsbury received a Bachelor 


Ralph N. Kingsbury 


of Science degree from Northeastern 
University and a Master of Arts de- 
gree in physical chemistry from Duke 
University. He was previously senior 
research chemist for the Sponge Rub- 
ber Products Division of B. F. Good- 
rich Co. 


Industrial Exhibit in England 


The first international Industrial 
Finishes Exhibition of equipment, ma- 
terials, plants and processes will be 
held May 8-11, 1961 at Earls Court, 
London S.W. 5, England. Among the 
exhibits will be demonstrations of elec- 
troplating, galvanizing, metal coloring, 
vacuum deposition, etc. 

Further information may be obtain- 
ed by writing to H. J. Conroy, Scien- 
tific Surveys, Ltd., Exhibition Div., 97 
Old Brompton Rd., London S.W. 7, 
Eng. 


Westinghouse Appoints 
Sales Agent 


The Lea Manufacturing Co. of Wa- 
terbury, Conn. has been appointed a 
sales agent for Connecticut, western 
Massachusetts and northern New York 
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for Westinghouse Electric Corp. ultra- 


sonic cleaning equipment. YOUR BEST SOURCE 
Frederick Gumm Chem. Co., Ine. 


Names New Sales Rep. 

As an additional step in its sales 
expansion program, Frederick Gumm 
Chemical Co., 538 Forest St., Kearny, 
N. J., has named Marvin R. Moyer as 


technical sales representative for its 
complete line of finishing compounds 
and equipment in eastern Pennsyl- 
vania (excluding Philadelphia), Dela- 
ware and Maryland. 
Mr. Moyer is a member of the 


The Udylite Corporation can readily ful all 
your zinc anode requirements from a network 
of warehouses across the country. Anodes are 
immediately available for shipment in these 
popular shapes and sizes: 

BALL ANODES—2" diameter. 

OVAL ANODES—1'%" x 2'%" cross section; 

from 12” to 36” long. 

OVAL ANODES—1%" x3! 

from 12” to 32” long. 

HEX ANODES—1%%" x 234" cross section; 

from 12” to 36” long. 

SLAB ANODES—\" x 4” cross section; 

from 12” to 42” long. 
Oval, hex and slab anodes are available drilled 
and tapped or with steel strap hook through 
entire length of anode. Udylite anodes have 
the highest purity available, are of a special 
high grade zinc and meet all government speci- 
fications. Ball anode containers are manufac- 
tured in both straight and curved types. Call 
your Udylite representative the next time you 
order zinc anodes. Or, order directly from: 


6” cross section; 


Marvin R. Moyer 


American Electroplaters’ Society with 
a wide background in production and 
servicing in the metal finishing indus- =< 

try. His office will be maintained in worlds largest plating supplier 


Berwick, Pa. THE UDYLITE CORPORATION 
Detroit 11, Michigan 


Detrex Appoints Maloney 
Research Supervisor 


Detrex Chemical Industries, Inc., an- 
“ay E. veyor sales engineer. In this position, 
ri 4 Mr. Field will be responsible for sales- 
— engineering of automatic and related 
essing Division. 


Mr. Maloney has been with the 
company for six years and is a gradu- 
ate of the University of Detroit, with 
a B.S. degree in Chemical Engineer- 
ing. 

He has spent his career in the prod- 
uct development of alkali and emul- 
sions, plus one year of technical serv- 
ice in the Chemical Service Depart- 
ment. 


H-VW-M Appoints Field 


Hanson - Van Winkle - Munning Co. 
has announced the appointment of 
Peder Field to the position of con- 
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Peder Field 


metal finishing processing equipment. 
He will be based at the company’s 
headquarters at Matawan, N. J. 


Mr. Field has been associated with 
the plating industry since 1950, begin- 
ning as plating superintendent for an 
independent plating company, and later 
as a plating equipment specialist for 
a well-known plating equipment sup- 
plier. 


He is an active member of the 
A.E.S. (Detroit Branch) and has at- 
tended the College of Engineering of 
the University of Michigan, specializ- 
ing in Mechanical Engineering. 
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Your profits depend on meeting tight specifica- 
tions, maintaining quality control and reducing 
rejects. Con you afford to guess at plating thick- 
ness when it is so easy to measure and be sure? 
UNITRON'S PL-MEC PLATER'S MICROSCOPE sub- 
stitutes facts for uncertainty. The plated deposit is 
observed through a Filar Micrometer Eyepiece 
and measurements are read directly from a 
micrometer drum. This compact microscope is 
easy to use, portable around the shop and has a 
built-in light source. It also doubles as a metal- 
lurgical microscope for examining grain structure 
etc. at magnifications of 25X-1500X. Permanent 
photographic records may be made using an 
accessory 35mm. camera attachment and provide 
valuable legal protection for subcontractors. 
UNITRON'S PLATER'S MICROSCOPE will save its 
initicl cost many times over. Prove this for 
yourself —as so many firms in the plating 
industry have done—by requesting a FREE 
10 DAY TRIAL in your own plant. There is no cost 
and no obligation. 


Above: Accessory camera attachment 
Left: Observing the plated deposit. 


| nounced recently. 


$46 Model PL-MEC As above with built-in 
complete with camera attachment, but 
all optics and standard without 35mm. camera 


accessories back: $540 


JTHE TREND TO UNITRON 


UNI RON 


INSTRUMENT COMPANY MICROSCOPE SALES DIV. 
66 NEEDHAM ST. NEWTON HIGHLANDS 61, MASS 


Please rush UNITRON’s Microscope Catalog 13-L 


l 
Address. 


City - 


McGinnis Sales Manager 
of Singleton Co. 


Mark A. McGinnis has been ap- 
pointed sales manager of the newly 
organized Singleton Co. 


Mark A. McGinnis 


Mr. McGinnis, a native of Elyria, 
Ohio, attended the University of Chi- 
cago under the Navy Program. He 
served four years in the U.S.N., 32 
months as Lt. S.G. aboard the de- 
stroyer Meredith. He was Columbus 
branch manager of the Colson Corp.: 
assistant to the president of the Glo- 
Quartz Electric Heater Co.; assistant 
sales manager of the Cleveland Proc- 
ess Corp. 


Dr. D. S. Carr Rejoins 
Bart Laboratories 

Dr. Dodd S. Carr has rejoined Bart 
Laboratories and Design, Inc., as vice- 
president of research, it was an- 
In addition to his 


Dr. Dodd S. Carr 


duties in research on new and im- 
proved electroplating processes, Dr. 
Carr will serve as quality control di- 
rector for the parent company, Bart 
Mfg. Corp. 

Until recently, Dr. Carr was tech- 
nical assistant to the vice-president of 
the Freeport Nickel Co. and, from 
1952 to 1959, was director of research 
for the Bart Mfg. Corp. For three 
years prior to that, he was engaged in 
electroplating research for the Inter- 
national Nickel Co., Inc. 

Dr. Carr was graduated from Loy- 
ola College of Baltimore in 1945 and 
received his doctorate in Chemical En- 
gineering from the Johns Hopkins 
University in 1950. Since then, he has 
been active in the electroplating in- 
dustry in research, development, and 
technical sales. He has published many 
technical papers and has been granted 
several electroplating patents. In 1952, 
he was awarded the Silver Medal of 
the A.E.S. as co-author of a paper on 
“Nickel plating with insoluble anodes.” 

Dr. Carr is a member of the A.C.S., 
A.E.S., The Electrochemical Society, 
A.S.T.M., and the Society of the Sig- 
ma XI, an honorary research society. 
He is also listed in the “American 
Men of Science,” and “Chemical Who’s 
Who.” 


Metal & Thermit Forms 
Subsidiary in Switzerland 


Metal & Thermit Corp. has formed 
a wholly owned subsidiary in Zug, 
Switzerland to increase its participa- 
tion in the growing European market. 
The new subsidiary, Metal & Thermit 
AG, will act as the parent company’s 
sales and licensing representative in 
Europe. It will also license its own 
patents and trademarks. 

Dr. Hartmut Richter will be associ- 
ated with the Swiss subsidiary as tech- 
nical director. He was formerly Euro- 
pean technical representative for the 
firm. Metal & Thermit AG will be a 
part of M&T’s International Division, 
headed by Charles H. Carpenter, Jr. 


Pall Corp. Names Head 
of Laboratory 


Howard E. Abrams has been ap- 
pointed laboratory manager of Pall 
Corp. He will supervise testing and 
research services both within the com- 
pany and for customers. 

Mr. Abrams has been with the cor- 
poration for over seven years, during 
which time he has been engaged in 
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various aspects of laboratory work. 
Following service with the Army En- 
gineers from 1943 to 1946, he attend- 
ed the University of Michigan. He is 
presently a Senior Member of the 


Howard E. Abrams 


American Chemical Society. In_ his 
new position, Mr. Abrams will be re- 
sponsible for contamination analysis, 
lesting, standardization and cleaning 
of filter elements, as well as research 
on and development of a number of 
new products. 


Bacon Directs Midwest 
Sales for Behr-Manning 


Stanley E. Bacon has been named 
industrial sales manager for the mid- 
western region by Behr-Manning Co. 
of Troy, N. Y., manufacturer of coated 
abrasives and pressure-sensitive tapes. 

Bacon, whose headquarters will be 
at the firm’s Chicago offices, succeeds 
Arthur W. Bell, regional manager for 
the past 12 years. Bell asked to be re- 
lieved of immediate managerial duties 


Stanley E. Bacon 
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but will continue his headquarters con- 
tact work with several large national 
accounts, working out of the Chicago 
branch. 

Bacon has been with the company 
since 1949, covering both industrial 
and general trades sales territories in 
St. Louis, Texas and Arkansas until 
1957, when he was advanced to a di- 
visional managership with headquar- 
ters in St. Louis. 


Frederic B. Stevens 
Acquires Clark-Cooper 


Frederic B. Stevens, Inc., has an- 
nounced the acquisition of Clark- 
Cooper Co., Inc., Palmyra, N. J., man- 
ufacturer of flow metering pumps and 
related equipment. 

Clark-Cooper’s manufacturing facili- 
ties have been moved to a plant owned 
by Stevens in Springfield, Ohio. Sales, 
distribution, personnel and the head- 
quarters, however, will remain in 
Palmyra. 

Rex A. Taylor, former president of 
Clark-Cooper, has been elected a vice- 
president of Frederic B. Stevens, Inc. 
and will direct the operation of the 
new Clark-Cooper Division. 


Korbelak and Mitwol Named 
Vice-Presidents for Sel-Rex 
and Meaker Subsidiary 


The appointment of Al Korbelak as 
vice-president, Sel-Rex Corp., and Sid 
Mitwol as vice-president of The Meaker 
Co., a subsidiary, has been announced 
recently. According to the announce- 
ment, Mr. Korbelak’s area of respon- 
sibility will continue to be the develop- 
ment of applications and new markets 
exploration for the firm’s diversified 
line of precious metal electroplating 
processes as well as liaison with the 
technical staff in the development of 
new products for which field work 
may have uncovered need. Addition- 
ally, Korbelak will supervise all cus- 
tomer services. 

A graduate of Tufts College, Mr. 
Korbelak’s background includes sever- 
al years as an electrochemist with Sey- 
mour Mfg. Co., where he contributed 
to the development of their bright 
nickel processes. He also spent eleven 
years with Westinghouse Electric Corp. 
in their Electronic, Chemical and 
Metallurgical Engineering Depart- 
ments. 

Immediately prior to joining Sel- 
Rex in 1954, Mr. Korbelak was editor 


of Plating Magazine. The author of 
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costly work 
clothes expense 


WORKLON 
ACID RESISTANT 


and ed 


STATIC-FREE 
Industrial Apparel 


e Save up to 93% in replace- 
ment costs 

e Resist acid and caustic 
damage 
Outwear ordinary garments 
50 to 1 under severe corrosive 
conditions 
End the static hazard in sen- 
sitive areas 
New comfort, new fabrics, 
new styling 
Choose from America’s larg- 
est selection of acid resistant, 
static-free, lint-free , 
industrial apparel... 
all illustrated in the 
new 1961 catalog. 


Write today! 


WORKLON® 
Dept. MF-21 
253 West 28th St., New York 1, N.Y. 


Kindly send free Worklon catalog 


company.. 
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A demonstrator places a tiny capsule of 
radium-beryllium, valued at $12,500 in 
a model atomic pile. This procedure re- 
quires precision and faultless handling 
. + +» qualities achieved only by ex- 
perience. 


When you purchase capital equipment 
you want a product that has been 
proven by experience. PHILLIPS 30 
years of degreaser design, manufactur- 
: ing and application experience assures 
Whatever your metal cleaning problem . . . you PHILLIPS’ equipment will do 


check your yellow pages and call for the : . 
nearest PHILLIPS representative. your job... and do it well. 


MANUFACTURING 
z ps COMPANY 

3475 Touhy Avenue, Chicago (Lincolnwood) 45, Illinois 

DEGREASERS * WASHERS * DRYERS * ULTRASONICS * DEGREASING SOLVENTS 


Messrs. Al Korbelak (left) and Sid Mitwol (right) with Morris M. Messing, President of 
Sel-Rex and Meaker Company. 


several papers on the techniques of 
electroplating difficult metals, he holds 
patents on pulsating techniques and 
metal processing. 

Mr. Mitwol, who has been general 
manager, Rectifier Division, for the 
past year, will continue in this func- 
tion as vice president and general man- 
ager, Electrical Division, The Meaker 
Co. Having joined the company in 
1948 as sales engineer, Mr. Mitwol has 
progressed through positions of in- 
creasing executive responsibility, and 
was manager of the firm’s Detroit 
office prior to his current assignment. 

A graduate Electrical Engineer of 
C. C. N. Y.’s School of Technology, 
Mr. Mitwol was formerly associated 
with Federal Telephone and Radio Co. 
and Radio Receptor Co., Inc. 


Northwest Chemical Appoints 
Brown and Peabody 


Northwest Chemical Co. announces 
the appointments of John V, Brown to 
serve their accounts in the northwest 
Ohio area, and John M. Peabody in 
the Youngstown & Pittsburgh areas. 

Mr. Brown holds a degree in chem- 
ical engineering, and has had ten 
years of experience in serving chem- 
ical needs of various industries. He 
will work from his home office at 
Angola, Ind. 

Mr. Peabody has been given special 
training in the application of the 
firm’s products, both in plating and 
organic finishing. His broad industrial 
experience and chemical engineering 
training equips him to work on the 
line with production men. He will 
work out of the home office at 9310 
Roselawn Ave., Detroit, Mich. 


E. F. Lewis Joins 
Chemical Products Corp. 


Chemical Products Corp. of East 
Providence, R. I., has announced the 
appointment of Edwin F, Lewis to its 
Chem-o-sol sales division, in charge of 
sales correspondence and promotion 
for the company’s special formulation 
of vinyl plastisols. Recently released 
from active duty with the U. S. Navy 
with the rank of Lieutenant (j.g.), Mr. 
Lewis is a graduate of Brown Univer- 
sity, where he majored in economics 
and did minor studies in engineering. 


New Top-Management Team 
Announced by Wilson Rubber 

A new top-management team has 
been installed at the Wilson Rubber 
Co. of Canton, Ohio, makers of rubber 


gloves. 
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President John W. Simmons moves 
to Rutherford, N. J., to become execu- 
tive vice-president and chief of opera- 
tions of Becton, Dickinson and Co., 
the parent company. 

Stepping into the top operating spot 
at Wilson is John Yacos, Jr., former 
plant manager, who has been named 
general manager. 7. L. Peterson be- 
comes sales manager, responsible for 
all sales. He was formerly manager of 
sales for the Industrial Division. 

In other promotions, George Len- 
hart was named factory superintendent 
in charge of all production, Elwyn H. 
Becker was appointed product develop- 
ment manager, Howard Olsen became 
controller, and William S. Zimmerman 
moved up to plant manager. Richard 
L. Moody, former sales representative 
in the field, has moved to Canton as 
assistant sales manager, Industrial Di- 
vision. L. E. Novy has joined the tech- 
nical staff as plant chemist. He was 
formerly associated with the Battelle 
Memorial Institute of Columbus, Ohio. 


Division Sales Mgr. 
Appointed by Houghton 


Announcement of the retirement of 
Harry Martin, sales manager of the 
Detroit Division since 1934, and the 
appointment of James H. Richards as 
his successor has been made by E. F. 
Houghton & Co., manufacturer of oils, 
chemicals-and packings. 

Mr. Richards comes to Detroit from 
Davenport, lowa. He has been a sales 
representative for the firm for the past 
21 years. 


Magnus Names District 
Sales Managers 


Magnus Chem. Co., Garwood, N. J., 
has announced the appointment of 
seven regional sales managers in dis- 
tricts ranging from Maine to Florida 
and as far west as Wisconsin. New 
managers and their districts are: 

Richard J. Davis, Louisville, Ky.— 
the state of Kentucky and southern 
Indiana; 


Raleigh Estrada, Chicago Heights, 


Richard J. Davis Raleigh Estrada 


4 
: 


cle ico oO 


FAMOUS THROUGHOUT 
THE PLATING INDUSTRY 
For Quality, Efficiency, Low Cost Operations 


OVER 100,000 INSTALLATIONS 
For alkaline or acid heating jobs, you can depend on 
CLEPCO ELECTRIC IMMERSION HEATERS 


CLEPCO STEEL and STAINLESS HEATERS 
will meet all your specific needs. 
tow Heat Density — Long Life — Vapor-proof junction Box. 


SEND FOR COMPLETE INFORMATION 


THE CLEVELAND PROCESS COMPANY — 


1965 EAST 57TH STREET * CLEVELAND 3, OHIO 


Ill—the Chicago area and southeast- 
ern Wisconsin; 


Willard F. Moore, North Syracuse, 
N. Y.—Upstate New York and part of 


Alvin H. Lampp 


Alvin H. Lampp, Orlando, Fla.—the 
state of Florida (excluding the western 
panhandle), Georgia and parts of 
North Carolina; 

Frank E. Lanaman, Cincinnati. Ohio 
—portions of Ohio and Indiana; 


Frank E, Lanaman 
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Willerd F. 


Pennsylvania; 
Harold R. Potts, Jr., West Hartford, 
Conn.—the state of Connecticut; 
Alexander Simpson, Jr., Lynnfield 
Centre, Mass.—Boston area, coastline 
New Hampshire and Maine. 


Harold R. Potts, Jr. Alexander Simpson, Jr. 
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YOUR 
direct line 


for a 


COMPLETE 


LINE 
of 


DEPENDABLE 


PLATING 
ANODIZING 
FINISHING 
EQUIPMENT 
& SUPPLIES 


Bigelow 
8-2668 


MUNNING products 
economically meet every 
requirement of the Plating 
and Polishing Industry 


featuring 


SELENIUM 
RECTIFIERS 


CAPACITIES 


MUNNING & MUNNING, 
INC, 


202-208 EMMETT ST., 
NEWARK 5, N. J. 


Dry Clime Lamp Corp. 
Appoints Representative 


Stuart Minard 


Stuart Minard, of the New England 
Spray Equip. Co., Concord Road, 
Marlboro, Mass., has been appointed 
sales representative for the driQuik 
line of ceramic-type electric infra-red 
industrial drying ovens, manufactured 
by the Dry Clime Lamp Corp., Greens- 
burg. Ind. Mr. Minard, who has had 
extensive training .in the engineering 
of infra-red oven applications, will of- 
fer complete free field testing service, 
with portable field test drying equip- 
ment brought into any plant upon re- 
quest for in-plant demonstrations with 
the user’s products and personnel. 


Tect Appoints Guptill 


Tect, Inc. of Northvale, N. J. has 
announced the appointment of Wesley 
W. Guptill as general sales manager. 


Mr. Guptill has a degree in Business 


Wesley W. Guptill 
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Administration from Dickinson Col- 
lege, was sales manager in the Systems 
Division of Remington Rand, and gen- 
eral sales manager with Pathe, Inc. 
and Thermway Industries. Inc. 


Chemetron Corp. Acquires 
Detroit Chemical Company 


Chemetron Corp., of Chicago, has 
acquired, for cash, Northwest Chemi- 
cal Co., of Detroit, manufacturer of 
chemicals widely used in the metal- 
working industry. Northwest's plant 
and offices will remain at 9310 Rose- 
lawn, Detroit. Harold J. McCracken, 
B. F, Lewis and Helen M. Morell are 
the officers and founders of the firm, 
and will continue in charge of opera- 
tions. 

Northwest becomes a part of the 
Chemical Products Division of Cheme- 
tron. 


Platronics Unveils 
Plating Facility 


Platronics Division of Palumbo 
Bros., Inc., unveiled what is said to 


be the country’s largest plating facility 
for electrical/electronic components, 
during “Open House” at their new, 
specially designed building, at 500 
Commerce Road, Linden. N. J. The 


more than 300 technical and purchas- 


ing executives who attended were 
treated to a guided tour of the ex- 
pansive production facilities, includ- 
ing the spacious research and develop- 
ment laboratory. 


O.P.W. Paints, Ltd., Appoints 


New Technical Director 
O. P. W. Paints, Ltd., principal 


paint division of American-Marietta 
Co., in Canada, announces the ap- 
pointment of James W. Sterns as tech- 
nical director in charge of new and 
expanded technical laboratories. 
After studying chemistry at the Uni- 
versity of Illinois, Mr. Sterns joined 
the firm in 1939 at their laboratory 
headquarters for research and develop- 
ment of trade sales paints in Kankakee, 
Ill. For over twenty years Mr. Sterns 


1961 


| 
— 


James W. Sterns 


has conducted extensive research and 
development on a wide variety of 
paints and coatings. 


Conforming Matrix at 
New Location 


Conforming Matrix Corp., manufac- 
turer of spray masking tools and ma- 
chines, has moved to new and larger 
facilities at 830 New York Ave., To- 
ledo 11, Ohio. The new telephone 
number is RA 9-3777. 


Bee Chemical Appoints 
District Manager 


Bee Chem. Co., Lansing, Ill., has ap- 
pointed George F. Matacek district 
manager of the Western Division, in 
Gardena, Cal. 

Mr. Matacek was formerly chief 
chemist of the division and served for 
several years as a group leader in re- 
search at the company’s main labora- 
tories before the formation of the 
division. 


George F. Matacek 


Thanks for Your Christmas 
Cards! 

At this time we would like to ac- 
knowledge and thank all those who, 
during the past month, have sent us 
Christmas cards and 1961 calendars. 

Ainsley Lamps, Inc. 

Albert’s Plating Works, Inc. 

Allied Research Products, Ine. 

Amatore, Angelo 

American Electroplaters’ Society, Inc. 

American Smelting & Refining Co. 

Aurilyte Process Co. 

Bakinow, Leo 

Barker Brothers, Inc. 

Beaver, H. Leroy 

Beck, E. S. 

Beresford, L. G. 

Bridgham Associates 

Briganti, Anthony P. 

Buckeye Products Co. 

Butcher Udylite de Mexico 

Celanese Chemical Co. 

Clinton Supply Co. 

Cochrane Corp. 

Conversion Chemical Corp. 

Davidoff, Charles 

Doyle, Edwin 

Draper Ltd., Robert 

Electro-Glo Co. 

Electronics Plating Corp. 

Errico, Anthony 

Field, George C. 

Foulke, Don 

Fricke Co., A. C. 

Gardner Laboratory, Inc. 

Goldenhill, Bob 

Goldwasser, Irving 

Graham & Associates, Hugh H. 

Hariton, Harry 

Hinterleitner, Ernest J. 

Jaqua Co., The 

Jelco Finishing Equipment Corp. 

Kellner, Dr. Henry R. 

Kelly, Clyde 

Kim, Yona 

Kovatis, P. Peter 

Lea Manufacturing Co. 

Lindale Equipment & Supply Corp. 

Logozzo, Arthur 

Lowack, Cyril 

McGean Chemical Co. 

Merchants Metal Trimming Co. 

Metachemical Associates, Inc. 

Michigan Buff Co., Inc. 

Mohler, J. B. 

National Paint, Varnish & Lacquer Assn. 

Nutmeg Chrome Corp. 

Paint & Varnish Production 

Plastic Art Metallizing Corp. 

Pollack, Martin 

Ramm Rectifier Co., Inc, 

Reynolds Metals Co. 

Schore, George 

Serota, Louis 

Steiger, A. J. 

Stichting Galvanotechniek 

Town Advertising Associates 

Tyson, Inc., O. S. 

Union Carbide Corp. 

West Virginia Pulp & Paper Co. 

Western Electric Co. 

Whirlpool Corp. 

Zell Products Corp. 
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Luster-on 


ECONOMICAL PROTECTIVE 
COATINGS FOR BRASS, 
NC, CADMIUM, COPPER, 


The Chemical Corporation 
offers a complete line of 
uniform-controlled chromate 
conversion coatings that pro- 
vide maximum protection in 
one, low-cost, simple opera- 
tion. Available for immediate 
delivery as liquid or powder. 


Always Specify Luster-on — 


FOR BRILLIANT CORROSION- 
RESISTANT FINISHES... 


rivaling chrome for many appli- 
cations where cost is a factor. 
Long-lasting, easily controlled 
application. 


FOR CLEAR, BRIGHT and 


IRIDESCENT COATINGS... 
gives striking, attractive appear- 
ance with complete corrosion- 
protection ...even when humidity 
and handling are involved during 
processing. Also yellow iridescent 
and olive drab for concealed parts 
or as a paint bond. 


FOR DECORATIVE COLOR... 
on low-cost zinc. Brilliant golds, 
yellows, blues, greens, violets, 
reds, brass and copper hues. 


FOR ALUMINUM... 

where surface hardness is not of 
prime importance. Excellent fin- 
ish for paint bonding. 


FOR LASTING BRIGHTNESS... 
on both copper and brass without 
noxious fuming. 


FOR DIE-CASTINGS... 
one quick dip provides uniform 
finish, ideal as a base for painting. 


We'd like to show you what 
Lusteron can offer you! Send in 
sample part today for free proc- 
essing. Data sheets on request. 


Luster-on .. . the first and still 
the finest in conversion coatings. 


58 Waltham Ave., Springfield 9, Mass. 
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THIS IS THE SSB— 


An Immersion Heating Design So New It Doesn’t Even Have A Name 


From N. J. Thermex comes a revolutionary idea in immersion heating. The 
unique, exclusive feature of the SSB is the ease and simplicity of replacing the 
element... YOU NEED NEVER DRAIN THE CONTAINER. In addition, 
maximum heat transfer is accomplished due to improved design of heating ele- 
ment. No built-in barriers to slow down performance and efficiency. Less internal 
heat build-ups, thus providing longer life and more heat density. Lower oper- 
ating costs result. Write for complete technical data and other information. 


N. J. Thermex Company, Inc. e 535-533 Bergen Street, Harrison, New Jersey 


Rust Removal & Prevention 


Oakite Products, Inc., Dept. MF, 
118 Rector St.. New York 6, N. Y. 


Tested and proved procedures for 
preventing and removing rust under 
almost any conditions are detailed in 
Service Bulletin No. 16B, which covers 
such common industrial problems as 
the safe removal of rust from raw 
stock by the use of inhibitors or in- 
hibited acid compounds; prevention of 
hydrogen embrittlement during rust 
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removal by the use of alkaline derust- 
ing agents; the simultaneous removal 
of rust and grease while conditioning 
surfaces for painting; the prevention 
of rust between processing operations, 
and during periods of storage; the 
washing of parts by machine or tank 
immersion with simultaneous protec- 
tion against rust; and anti-rust condi- 
tioning of steel in preparation for 
painting. 


Rubber Products 


Manhattan Rubber Div., Raybestos- 
Manhattan, Inc., Dept. MF, Passaic, 


A completely revised new condensed 
general catalog, succinctly describes 
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the company’s complete line of rubber 
products for industry. Included in the 
24-page catalog are sections on pat- 
ented Poly-V drive, V-belts, transmis- 
sion belt, conveyor belt, and all types 
of hose, flexible rubber pipe and ex- 
pansion joints, plus a summary of 
molded and extruded products. 


Automatic Loading Systems 


Metal Finishing Div., Frederic B. 
Stevens, Inc., Dept. MF, 1800 - 18th 
St., Detroit 16, Mich. 


A 12-page brochure devoted to auto- 
matic loading systems, as they are used 
in conjunction with automatic barrel 
plating and processing equipment, con- 
tains case histories of a wide variety 
of automatic loading operations. It 
features detailed engineering drawings 
and on-the-job photographs of existing 
installations. 


Copper Etch for Printed Circuits 


MacDermid, Inc., Dept. MF, Water- 
bury, Conn, 


Metex Circuit Etch B, a new liquid 
chromate-type material for stripping 
(etch removal) copper from printed 
circuits is fully described in Technical 
Data Sheet No. 115, a three-page usage 
and instruction sheet. 


Centrifugal Pumps 


Industrial Filter & Pump Mfg. Co., 
Dept. MF, 5900 Ogden Ave., Cicero, 
Jil. 

Bulletin 301 gives specification and 
dimension data on 8 sizes of centri- 
fugal pumps. It outlines materials of 
construction and linings available for 
corrosion service, performance curves, 
and typical product usage data. 


Industrial Apparel 


Worklon, Inc., Dept. MF, 253 W. 
28th St., New York 1, N. Y. 


The above manufacturer’s 1961 cat- 
alog on special purpose industrial ap- 
parel is now available, featuring new 
job-oriented styles for men and women 
in coveralls, lab coats, shirts, trousers, 
dresses, slack sets, and caps. 


Infra-Red Ovens 


Cleveland Process Co., Dept. MF, 
1773 E. 21 St., Cleveland 14, Ohio. 

A new, multicolor, eight page folder 
on fused quartz radiant ovens is illu- 
strated with photos of “on the job” 
applications as well as line drawings, 
graphs and charts. * 

A comprehensive price list is in- 
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cluded, enabling the buyer to order 
any model with the correct specifica- 
tions to meet his requirements. One 
page deals with all the various appli- 
cations of the ovens. Other pages are 
devoted to performance data, wave 
lengths for proper energy distribution, 
etc. 


Electrostatic Paint Systems 


Ionic Electrostatic Corp., Dept. MF, 
111 Monroe St., Garfield, N. J. 


A new 8-page, illustrated catalog 
describes centrifugal type electrostatic 
paint spray systems and equipment. 
Bulletin 100 explains the limitations 
of conventional electrostatic spray 
equipment; then discusses the tech- 
nique of atomization by air and cen- 
trifugal force, and the subsequent use 
of electrostatics to charge and guide 
pre-atomized particles of coating ma- 
terial. 

After a preliminary discussion of 
electrostatic spray methods, the cata- 
log presents the manufacturer’s line of 
stationary and portable equipment. 
Power supplies and accessory equip- 
ment are also included. 


Ultrasonic Cleaning Units 


Acoustica Associates, Inc., Dept. 
MF, 10400 Aviation Boulevard, Los 
Angeles 45, Calif. 


A new bulletin describes the above 
manufacturer’s 40-KC line of ultra- 
sonic cleaning systems. 


Abrasive Blasting 


Pangborn Corp., Dept. MF, Hagers- 
town, Md. 


A new 12-page bulletin, No. 805, 
describes the push-button controlled 
LK and LM Rotoblast Table-Rooms 
designed to blast clean various-sized 
pieces ranging from small parts to 
castings or weldments up to 10 feet 
wide weighing as much as six tons. 

In addition to photographs and cut- 
away diagrams, the bulletin gives com- 
plete dimensions and specifications of 
eight table-rooms, including the new 
“twin-table” type, showing how each 
may be tailored to particular require- 
ments, 


pH Meters 


Scientific and Process Instruments 
Div., Beckman Instruments, Inc., Dept. 
MF, 2500 Fullerton Road, Fullerton, 
Calif. 


Model N pH meters are described 
in a new bulletin, 720-C. 


uniformity 


ELPS 


Aounce Of 


COPPER SULFATE 


®@ Carefully-controlled standards of purity and 


@ Orders filled promptly 


@ Material easy to handle in sacks and fiber- 
board drums 


PHELPS DODGE REFINING CORP. 
300 PARK AVENUE, NEW YORK 22, N. Y. 


Porcelain-Enameled Aluminum 


Reynolds Metals Co., Dept. MF, 
Richmond 18, Va. 


A booklet “Questions and Answers 
About Porcelain Enameled Aluminum” 
is available from the above company. 


Electric Heaters 


Edwin L. Wiegand Co., Dept. MF, 
7500 Thomas Blvd., Pittsburgh 8, Pa. 


As an appendix to the current 
Chromalox industrial electric heating 
catalog, No. 60, catalog supplement 
CS-600 contains specifications and 
product illustrations of electric heater 
bands, air heating elements, blower- 
type heaters, immersion units, engine 
heaters, mineral insulated heating 
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cable, special radiant heaters for proc- 
ess and comfort heating, controls and 
various other elements and equipment. 


Wire Cloth 


Cambridge Wire Cloth Co., Dept. 
MF, Cambridge, Md. 


Bulletin #115 describes and_ illu- 
strates the various types and grades of 
industrial wire cloth that are available, 
and also contains a complete listing of 
trade definitions to help the reader 
understand the terms most frequently 
used in the specification of wire cloth. 

Bulletin #116 describes and_ illu- 
strates typical specifications of metal- 
mesh conveyor belts and also shows a 
number of actual installations. 
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High-Heat Aluminum Paint 


Speco, Inc., Dept. MF, 7308 Asso- 
ciate Ave., Cleveland 9, Ohio. 


A new 3-page product information 
bulletin for Heat-Rem H-120A alumi- 
num high heat paint describes how it 
can be used for many applications 
previously thought “unpaintable” due 
to temperature limitations or severe 
atmospheric conditions. 


Conductivity Monitors 


Leeds & Northrup Co., Dept. MF, 
4934 Stenion Ave., Philadelphia 44, 
Pa. 


A 4-page data sheet, E-95(3), de- 
scribes two new transistorized, con- 
tinuous indicating conductivity moni- 
tors. Installation connections for con- 
ductivity measurement systems, circuit 
diagram. and pertinent features are 
described for the industrial model and 
portable model. Also included is a table 
listing available conductivity ranges 
and types of assemblies for automatic 
temperature compensation. 


| Associations and Societies 


AMERICAN ELECTROPLATERS’ 
SOCIETY 


Convention News 


Plans for the 48th annual conven- 
tion of the American Electroplaters’ 


Society to be held in Boston, June 18- 
23, 1961, under the chairmanship of 
Louis V. Gagnon as general chairman 
and assisted by Dr. George P. Swift as 
co-chairman are nearing completion. 

A feature of the technical program 
is an all-day symposium on the finish- 
ing of light metals and their alloys. 

Edmund Jevely, Chairman of the 
Plant Visitations Committee, an- 
nounces that trips will be made to the 
following places: 

Keystone Camera Co., Massachu- 
setts Institute of Technology, Gillette 
Safety Razor Co., Western Electric Co., 
North Andover and Raytheon Manu- 
facturing Co., Andover, Mass. 

In addition there is an active ladies’ 
program and a special children’s pro- 
gram. The social program includes: 

Sunday — Registration, Ladies Tea, 
and in evening the Get-Together Party. 

Monday — Metal Finishing Suppli- 
ers’ Association party, (Evening). 

Tuesday — Pops Concert, (Eve- 
ning). 

Wednesday — Outing at Pilgrim 
Village, Plymouth, with a never-to-be 
forgotten Clambake. 

Thursday — Banquet, (Evening). 

The tentative program of technical 
papers is as follows: 


Monday, June 19, 1961 


“William Blum Lecture.” Subject to 
be announced later, speaker — Dr. 
Charles Faust with Dr. William Blum 
acting as session chairman for the first 
group of papers. 


NEW STURDY « LIFETIME 


PPI Titanium Scrap Saver Anode Baskets 
Completely Made of Titanium Metal with Rugged 
Welded Frame . . . Built to Last Almost Indefinitely 
When Used in Nickel or Acid Copper Plating Solutions 


Advantages that will make you money 


@ Nickel and Copper anode scrap makes perfect 
electrical contact to titanium basket and draws 


full current 


Solutions have no effect on titanium metal either 


with or without current 


Eliminates the hazards of plating failures that 
occur when using plastisol coated steel baskets 


Eliminates all possibilities of iron contamination 


NOTE: Titanium metal can’t be used in copper 
fluoborate solutions 

Titanium Scrap Saver Baskets are made in graduated 

sizes . . . write today for prices, details, and advise 


us of your requirements. 


PATENT PENDING 


Piarinc PRODUCTS, Inc. 


1509 N. WASHINGTON 
KOKOMO, INDIANA 


Louis V. Gagnon 
General Chairman 


“A microscopic study of chromium 
plating.” 

A series of papers on Organic Coat- 
ing: 

“Latest Practical Applications for 
Organosols as Protective Decorative 
Finishes” 

“Overcoming Organic Finishing 
Problems” 

“New Epoxy Primer-Acrylic Lac- 
quer Finish System” 


Tuesday, June 20, 1961 


All day — Finishing of Light Metals 
Symposium with the following papers: 

“Nickel-Chromium Plating Upon An- 
odizedAluminum” 

“Chemical Conversion Coating for 
Aluminum Alloys” 

“Outdoor Exposure of Anodic Coat- 
ings on Aluminum: Effect of Sealing” 

“The Effect of Voltage During An- 
odizing of Aluminum.” 

“Plating on Magnesium by Electro- 
deposition and Chemical Reduction 
Methods” 

“Anodizing or Conversion Coating 
of Magnesium” 

“Chromic Acid Anodizing of Bryl- 
lium” Part I 

“Chromic Acid Anodizing of Beryl- 
lium” Part IT. 

Concluded with a forum on Finish- 
ing of Light Metals. 


Wednesday, June 21, 1961 


“Quality Control Study to Determine 
Optimum Conditions for Barrel Plat- 
ing in Zine Cyanide Solutions” 

“The Practical Application of Sta- 
tistics to Quality Control of Electro- 
plated Products” 

“Overcoming the Limitations of 
Electroforming — A Progress Report” 
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Dr. George P. Swift 
Co-Chairman 


“The Anodic Behavior of Metals in 
Cleaning Media-Copper and its Alloys” 

“Production Nickel Plating on 
Molybdenum” 

“Improved Adhesion of Electroless 
Nickel Plating on Titanium Alloys.” 


Thursday, June 22, 1961 


“Precious Metal Plating and Solder- 
ability” 

“Recent Developments in the Use 
of Electroplating in the Additive 
Method of Printed Wiring Manufac- 
ture” 

“Stoichiometry of Copper Bonding 
Using Copper Oxide” 

“Electromotive Series of Different 
Nickel Deposits” 

“Dual Chromium Plating of Zinc 
Die Castings” 

“Objectives in Corrosion Protection 
of Bright Decorative Trim and Their 
Implementation” 

“Plating of Printed Circuits with 
Pyrophosphate Copper and Tin-Nickel” 

“Evaluation of Solderability of Elec- 
troplated Coating” 

“Producing Ultra High Frequency 
Electronic Parts by Electroless Copper 
and Precious Metal Plating of Plas- 
tics.” 


Rochester Branch 


At the December 5th meeting Ralph 
E. Pettit of the Diversey Corp., Chi- 
cago, Ill., gave a most informative talk 
on metal etching. His talk, titled “Man- 
ufacture of Etched Metal Goods,” was 
supplemented by color slides and a 
display of manufacturing steps and 
finished products. Mr. Beebe of Di- 
versey assisted Mr. Pettit with the 
displays. 


After a question and answer period 
a lunch was served by Mr. Pettit and 
Mr. Beebe through the courtesy of 
their firm. 

During the business meeting, Peter 
VanDilst was elected secretary of the 
Branch. A letter of acceptance, as hon- 
orary member, from Cecil Thornton, 
was also read. 

Peter VanDilst, 
Secretary 


British Columbia Branch 


The Christmas Party was held on 
Friday, December 9th, at the Loughead 
Hotel. A delicious turkey dinner was 
served to the 65 members and guests. 

Following the dinner, an enjoyable 
party and dance was held under the 
capable leadership of M.C. Doug Arm- 
strong. 

C. Schlossareck, 


Secretary 


Buffalo Branch 


The Branch held its annual Christ- 
mas Party at the Niagara Manor, Buff- 
alo, N. Y., on Saturday, Dec. 3, with 
80 ladies & gentlemen in attendance. 

Features of the evening were gifts 
for all the ladies, a cocktail hour from 
7-8 P.M., topped «“ with a roast beef 
dinner with all .e trimmings. An en- 
tertainment hour followed the dinner, 
starring tap dancer Audrey Kay, and 
commedienne Helen Hanes, under the 
direction of Ray Kneeland. 


The Jay Knight Band furnished 
music for dancing during the remain- 
der of the party. All members and 
guests had a very enjoyable time at 
the party and were grateful to the 
Chairman, Charles Fotheringham, and 
his committee of Mel Stachura and 
Daniel Stachowiak, for their work in 
presenting this fine annual Christmas 
doings. 

R. C. Eich, 


Secretary 
Chicago Branch 


The Branch held its monthly meet- 
ing on Friday, Dec. 9, at Petricca’s 
Restaurant, 510 N. Western Ave. Pres- 
ident Matt Dassinger brought the meet- 
ing to order at 8:00 P.M. and Paul 
Glab announced that three applications 
were received for membership. Scott 
Modjeska gave a report on the banquet 
to be held Jan. 28 at the Conrad Hil- 
ton Hotel. Russ Haar, Si Gary and 
Paul Glab are preparing a new roster 
of the membership for the Chicago 
Branch. We were all happy to hear 
that Hal Gilbertson, a grand old-timer, 
is recovering from a heart attack. 

Dave Saporta, a member of the li- 
brarians’ committee, introduced the 
speaker of the evening, Dr. Ted Hurst, 
whose subject was “How Psychology 
Can Help You Get Ahead.” Mr. Hurst 
is director of the firm Worthington, 
Hurst and Associates, who work as 
industrial psychologists. Numerous 
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Yor OVERNIGHT 


2414 S. LA SALLE ST. 
CHICAGO 16, ILL. 


CHICAGO CAlumet 5-1607 
LOS ANGELES + LUdiow 1-0843 
DETROIT + TRinity 5-9891 
NEW YORK CITY - ORegon 9-2770 
ATLANTA + TRinity 6-3168 


NEW - IMPROVED 
ALL TITANIUM 


ANODE SCRAP BASKET 
TITANIUM PRODUCTS CORP. 


9301 FRENCH ROAD, DETROIT 13, MICH. 
WAlnut 1-3800 


3”x12"x12”" 
$55.00 


3”’x12"x18" 
$65.00 


3”x12"x24" 
$75.00 
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questions were asked and answered by 
Dr. Hurst. 

Jack Winters will be our next speak- 
er on Jan. 13. His subject will be “The 
Anode Side of the Story.” 

Christopher Marzano, 
Publicity Chairman 


Rockford Branch 


In regular meeting at the Faust Ho- 
tel on Dec. 12th, the Branch heard 
Don Morris discuss “Recent Develop- 
ments in Bright Nickel Plating.” Mr. 
Morris, senior field electrochemist for 
Hanson - Van Winkle-Munning Co., 
spoke very informally on modern 
nickel plating practices and outlined 
the advantages achieved by the new 
nickel baths currently enjoying indus- 
try acceptance. 

After discussing in detail the above 
aspects of the subject, he added a 
short talk on the use of nickel for 
functional or engineering purposes in 
place of hard chrome plating, primar- 
ily as used in electroforming and rec- 
ord stamping. 

Branch President Harold Ellis an- 
nounced the progress of the annual 
meeting plans and appointed Al Over- 


by chairman of ticket sales and pro- 
grams for the annual to be held at 
ihe Faust Hotel on March 11th. 


St. Louis Branch 


The regular monthly dinner meet- 
ing was held Wednesday night, Dec. 
14th, at the York Hotel. There were 
22 members and guests present for 
dinner and 39 for the business and 
educational meeting. 

Frank Menniges, chairman of the 
banquet committee, reported a letter 
had been mailed to the membership 
giving the details of the May 6th ban- 
quet. Andy Julius reported the chair- 
man of the Midwest Regional Council 
had sent him a letter concerning the 
educational session for 1962 conven- 
tion. Howard McAleer has been select- 
ed as exposition chairman for the con- 
vention in 1964, 

There was no new business, so the 
meeting was turned over to Ken Rob- 
ins, who introduced Douglas Nelson, 
researcher at Monsanto Chemical Co., 
who talked on bright dipping of alumi- 
num. His talk was illustrated by dia- 
grams and sketches. A lively question 
and answer session followed, A rising 


vote of thanks was given Mr. Nelson 
for his enlightening speech. 
The meeting adjourned at 10:00 
P.M. 
Ward Kelly, 


Secretary 


New York Branch 


The last meeting of the year was 
called to order by President Joseph 
Rembecki, at the Statler on Dec. 16. 
A motion made and carried that appli- 
cation for membership from Jerry 
Whiteley follow regular course. Fol- 
lowing recommendations of the board 
of managers, a motion made and car- 
ried to accept Ludwig Gutnaier and 
Joseph Tribolzik as members of the 
Branch. The new members were duly 
sworn in by President Rembecki. 

All banquet committees reported 
progress on their work. All ladies at- 
tending the afternoon party would re- 
ceive a gift at,the door in addition to 
other prizes to lucky winners. Librar- 
ian Martin Pollack reported three very 
good speakers for the technical session. 
The suppliers were to host a cocktail 
party after the technical session, then 
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the banquet with a floor show and 
dancing for all. 

Librarian Pollack took over for 
“Good and Welfare.” The speakers of 
the evening were Dr. Donald Foulke 
of Sel-Rex Corp. and Barnet Ostrow 
of the Lea-Ronal Corp. They covered 
the history of gold plating to the 
present outer-space age. They also cov- 
ered new metliods developed in recent 
years due to the demand for heavier 
deposits required now. Both speakers, 
experts in their fields, received a re- 
sounding round of applause. 

Fred Saras, 
Recording Secretary 


Newark Branch 


President John Banta called the Dec. 
16 meeting to order at 8:30 P.M. with 
35 members and guests in attendance. 
The Branch was most fortunate in hav- 
ing several distinguished visitors, 
namely the third vice-president and 
past president of the National Society, 
Frank Beuckman and George Swift, 
respectively; Boston Branch President, 
Hugh Foley; Jim Lindsay from De- 
troit; and Rod Leeds, editor of Plating 
Magazine. 


The reading of the minutes were 
dispensed with. One application for 
membership was received and Walter 
Pike of Hanson-Van Winkle-Munning 
Co. was elected to membership. 

Mr. Banta called upon the follow- 
ing members for their reports. Al 
Korbelak reported that the Christmas 
Party arrangements were complete. 
Mel Teets stated that ten suppliers 
have joined together to arrange the 
cocktail party prior to the annual af- 
fair. Cy LaManna reported that an- 
nouncement for the forthcoming elec- 
troplating course was out and that 28 
applicants were registered thus far. 

There being no further business, the 
meeting was turned over to Mr. La- 
Manna who introduced Arnold Craft 
as the “Timely Topic” speaker. His 
subject was the “Analysis of Precious 
Metal Plating Solutions by Polaro- 
graphic Methods.” Richard Bikales of 
Metal & Thermit Corp. spoke on 
“Chromium Plating.” He reviewed 
chrome plating in general, defining its 
merits and what constituted good 
chrome plating. Both speakers covered 
their subjects very well considering 
the time allotted. They created much 


interest, as attested by the numerous 
questions. 

The meeting adjourned at 10:30 
P.M. in anticipation of enjoying the 
Christmas Party on the following 
evening. 

Gustav Bittrich, 
Assistant Secretary 


Waterbury Branch 


The Branch held its regular month- 
ly meeting at the Roger Smith Hotel 
on Thursday, Dec. 8. Vice-President 
Louis Porretti conducted the short 
business méeting, and three new mem- 
bers received certificates. They were 
Roger Sirois, Marcy Stango and Nor- 
man Volle. A discussion of the forth- 
coming Interim Meeting was held and 
action will be taken to name the Old 
Timer who will represent Waterbury 
at the “Old Timers Night” to be held 
in conjunction with this meeting. 
Perry Sloane gave a progress report 
on the program to supply experienced 
platers as guest teachers in local high 
school chemistry courses. It appears 
as if this service will be used by sev- 
eral local communities. 

Clarence Foster, technical chairman, 
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intreduced the guest speaker, A. Kor- 
belak of Sel-Rex, Inc., who spoke on 
“Jet Age Precious Metal Plating.” The 
talk dealt with the modern aspects of 
precious metal plating and Mr. Korbe- 
lak showed slides and lots of parts 
plated with precious metals. After the 
official presentation, he described some 
of the companies and places he visited 
on his trip to Australia and Japan. 


F, A. Schneiders 
Los Angeles Branch 


The great interest in precious metal 
plating which the boom-like growth of 
the missile, electronics and printed cir- 
cuits industries has created in South- 
ern California was reflected by an at- 
tendance of more than 100 members 
and guests at the January 11 meeting 
of the Branch. The lure was a talk by 
Alfred Weisberg of Chicago, vice-pres- 
ident of Technic, Inc., Providence, 
R. I., on precious metal plating as 
applied to the electronics industry. 
Weisberg had answered an emergency 
appeal of Educational Chairman Don 
E. Baudrand when previous arrange- 
ments for a speaker went awry a few 


days before the meeting. A half hour 
question-and-answer period was con- 
ducted at the conclusion of the talk. 

Branch president Frank Virgil ap- 
pointed a three-man nominating com- 
mittee vested with authority to screen 
and propose names of members as 
candidates for office for the 1961-62 
term. The committee, composed of 
Frank Eddy, Stuart Krentel and Nor- 
man McEwan, was instructed to pre- 
sent a slate of nominees at the Febru- 
ary 8 meeting, at which time addi- 
tional nominations may be made from 
the floor. The election will be held 
March 8. 

It was announced that Los Angeles 
Branch will hold its annual educational 
session at the Statler-Hilton Hotel, 
Seventh and Figueroa Streets, Los An- 
geles, on Saturday, April 8. The pro- 
gram will consist of a five-hour tech- 
nical session with a minimum of three 
speakers, a mid-day luncheon, and a 
dinner dance in the evening. 

Harold Smallman, now a member of 
San Francisco Branch, invited South- 
ern California industry members to at- 
tend the first annual educational ses- 


sion of San Francisco Branch, which 
is to be held at the Jack Tarr Hotel, 
San Francisco, on Saturday, March 11. 

Six new members were initiated and 
applications accepted from three 
others. New members are M. H. 
Golden, H. N. Levin, Harry Rubin, 
Robert Meford, Frank M. Muncheryan 
and F. H. Brandenberg. 


Dayton Branch 


The Branch will hold its Fifteenth 
Annual Educational Session and Din- 
ner Dance on Saturday, March 4, at 
the Hotel Biltmore, Dayton, Ohio. The 
honorary chairman of the day will be 
A.E.S. Supreme President W. Andrew 
Wesley, International Nickel Co., Bay- 
onne, N. J. 

Branch President Byron A. Bowman 
has appointed Lawrence H. Hadlock as 
general chairman, Robert D. Fisher 
co-chairman and the following com- 
mittee chairmen: Walter W. Anderson, 
Educational; Albert W. Wendt, Tick- 
ets; Jack V. Baker, Hotel Arrange- 
ments; John Easton, Program & Ad- 
vertising; Robert Ruleff, Entertain- 
ment; John Myers, Favors; Duanne 
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Prosser, Secretary; and Roy Critch- 
field, Publicity. 


The Educational Session will start 
promptly at 1:15 P.M. in the Hilton 
Room and will feature Dr. Hyman 
Chessin, director of research, Van der 
Horst Corp. of America, Olean, N. Y., 
whose topic will be “Adhesion of Elec- 
troplated Metals”; A. H. DuRose, Har- 
shaw Chem. Co., Cleveland, Ohio, 
speaking on “Plating—Art or Sci- 
ence”; and William H. Safranek, Bat- 
telle Memorial Institute, Columbus, 
Ohio, who will report on “High Tem- 
perature Properties of Electroplates.” 
The board of managers strongly em- 
phasize that this session is open to 
everyone interested and that there will 
be no charge or registration fee to 
attend this meeting. 


The evening festivities will begin at 
6:15 P.M. in the Junior Ballroom with 
a Joint Suppliers Cocktail Party, fol- 
lowed by the dinner to be served at 
6:45 in the Main Ballroom. The price 
of the dinner tickets will remain at 
the previous cost of $7.00 per plate. 


L. A. Critchfield, 
Publicity Chairman 


SOCIETY OF VACUUM 
COATERS 


The fourth annual Technical Confer- 
ence of the Society will be held at the 
Conrad Hilton Hotel in Chicago, 
March Ist, and 2nd. The first day will 
be devoted to general business and 
committee sessions—the second, to two 
concurrent technical sessions, one for 
functional vacuum coating, the other 
for decorative applications. 

At a luncheon meeting, W. Strick- 
land of Simpson Optical Mfg. Co., will 
present an up-to-date picture of Euro- 
pean optical coating, followed by M. 
A. Self of Bee Chem. Co., speaking on 
present day European decorative vac- 
uum coatings. 


AMERICAN SOCIETY FOR 
METALS 


- The 12th Western Metal Congress 
and Exposition, to be held March 20- 
24 in Los Angeles, will be concentra- 
ted in the Ambassador Hotel, the Ex- 
position in Pan-Pacific Auditorium 


and an adjoining spacious pavilion. 
More than 100 authoritative metals 
engineers will deliver papers at Con- 


gress sessions held by A.S.M., Society 
for Nondestructive Testing, Metallurg- 
ical Society of A.I.M.E., Society of 
Aerospace Materials and Process En- 
gineers, and American Society for 
Testing Materials. The American Weld- 
ing Society has also been invited to 
participate. Speakers will disclose late 
developments for selection, testing and 
application of metals. 

At the Exposition hundreds more 
technical engineers will occupy front- 
line or aisle-side positions in displays 
which represent the year’s findings in 
metals research and development. 

Congress sessions will be held morn- 
ings and afternoons on the first four 
days of the education period. Exposi- 
tion hours are announced as: 

March 20-21-22: 12:00 noon to 
10:00 p.m.; March 23-24: 10:00 a.m. 
to 6:00 p.m. 

New products and processes dis- 
cussed at Congress sessions and dem- 
onstrated in the Exposition will cover 
all types of metalworking. They will 
include alloying, selection, testing, ap- 
plication, heat treating, welding, cut- 
ting, burnishing, cleaning, grinding, 
and boring. 
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METAL FINISHING SUPPLIERS’ 
ASSOCIATION 


The officers and trustees of the As- 
sociation met in Detroit on December 
3 at the Statler Hilton Hotel. The 
meeting was called to order by Presi- 
dent Fred P. Green, Crown Rheostat 
and Supply Co., with the following 
trustees present: 2nd Vice-President H. 
L. Kellner, Lea Mfg. Co.; 3rd Vice- 
President R. M. Norton, Hanson-Van 
Winkle-Munning Co.; Treasurer John 
E. Trumbour, Metau FinisHine; Ex- 
ecutive Secretary Ezra A. Blount, 
Products Finishing; Trustees J. A. 
Cairns, Allied Research Products, Inc.; 
E. L. Combs, Diamond Alkali Co.; 
King Ruhly, Michigan Chrome & 
Chem. Co.; J. M. Davidson, Pennsalt 
Chemicals Corp.; H. J. McCracken, 
Northwest Chem. Co. M. M. Beckwith. 
chairman of the Joint-Hospitality Com- 
mittee, H. D. McLeese, former trustee, 
and Glenn Friedt, Jr., a representative 
of N.A.M.F., were also present. 


One of the subjects discussed by 
the trustees was that of the trade sur- 
vey program, currently carried on un- 


M.F.S.A. officers and trustees at Detroit meeting. Shown (left to right) are: M. M. Beckwith, 


Joint-Hospitality Committee chairman; J. A. Cairns, trustee; R. M. 


Norton, 3rd vice-president; 


Ezra A. Blount, executive secretary; Fred P. Green, president; John E. Trumbour, treasurer; 


H. L. Kellner, 2nd vice president; 


E. L. Combs, trustee; King Ruhly, trustee; H. J. McCracken, 


trustee. 


der the sponsorship of the Association. 
Manufacturers report to an independ- 
ent agency (Price-Waterhouse) the 
sales of various kinds of products, and 
the cooperating companies receive 
from the agency reports of total sales 
of those same products. The Trustees 
duly noted that the Memphis-Midsouth 
Branch of the A.E.S. had been granted 
a permanent charter, and thus quali- 
fied for the M.F.S.A. Thomas A. 
Trumbour Award. 

Glenn Friedt, Jr., representing the 
National Association of Metal Finish- 


ers, discussed the interest of N.A.M.F. 
in promoting a public information 
program on metal finishing. A 3-man 
group from M.F.S.A. will meet with 
representatives from N.A.M.F. and 
A.E.S. to consider this matter further. 

Joint-Hospitality Committee Chair- 
man M. M. Beckwith reported that, for 
the first time, M.F.S.A. members have 
been advised of specific A.E.S. annual 
meetings where joint-hospitality func- 
tions are being planned. Thus, any 
member who wishes to participate, can 
plan his program for the entire season. 
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The U. S. Porce- 
lain Enamel Co., 
4731 E. 52nd Drive, 
im Los Angeles, recent- 
aly was acquired by 
the Norris-Therma- 
dor Corp. of Ver- 

non, Calif., in what 

is reported to have 
been a_ cash-for-as- 
sets transaction. 


In the past twenty years Norris- 
Thermador has become one of the 
larger manufacturing and development 
organizations in Southern California. 
In addition to a main plant at 5215 
Boyle Ave., Vernon, it operates an 
electrical manufacturing plant in Ver- 
non, an electronics production plant 
in Alhambra, and a plumbing fixture 
factory in Los Angeles. plus a prod- 
ucts development laboratory. Its metal 


finishing facilities are among the 
larger such set-ups employed by man- 
ufacturer-plating concerns in the area. 

U. S. Porcelain, whose annual sales 
reportedly exceed $2,000,000, manu- 
factures a line of enameled street 
name and traffic signs, stamped steel 
plumbing ware and porcelain architec- 
tural panels. Its large finishing divi- 
sion is equipped also to do contract 
porcelain enameling. 

Founded in 1928, the company was 
owned in equal shares by A. G. Sattler, 
Albert Cesterle and J. L. Hodgkinson. 


Egidio Meza, general manager of 
Acabados Industriales, Ltda., Medel- 
lin, Colombia, recently visited Cali- 
fornia on an equipment buying trip. 
His firm operates the largest plating 
shop in Medellin, a city of a million 
population and second in size only 
to Bogota, the capital of Colombia. 

The plating plant, according to 
Meza, is equipped to plate metal furni- 
ture, building hardware, and auto trim 
parts. The firm plans to expand into 
barrel plating. Meza’s California trip 
was devoted to conferences with manu- 


facturers and distributors of barrel 
finishing facilities and equipment for 
nickel, copper, zinc, and chrome barrel 
plating. 


Kenneth C. Johnson has been named 
industrial division manager for the 
Southern California Engineering Co. 
in El Segundo, Calif., producers of 
water conditioning equipment. For the 
past five years Johnson has served as 
regional manager in Southern Cali- 
fornia for the Industrial Filter & Pump 
Co. of Chicago. 


Anadite, Inc., South Gate, Calif., 
Kwik Set Locks, Inc., Anaheim, and 
Alcoa of Los Angeles, collaborated in 
designing, constructing and doing the 
plating and polishing of a set of gold- 
en aluminum doors for the new club 
house of the Greater Los Angeles 
Press Club. 

The doors of architectural alumi- 
num were fabricated by Alcoa and 
gold anodized by Anadite, Inc. Kwik- 
Set Locks provided and processed the 
lock sets. Roy E. Klutz, president of 
Anadite, headed a committee of the 
donors which recently presented the 
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doors to Press Club President James 
McNamara of Los Angeles. 


The parts that precious metal and 
printed circuitry plating play in the 
aerospace industry were given consid- 
erable attention by both speakers and 
exhibits at the recent Aircraft Elec- 
trical Society Conference and Show at 
the Pan Pacific Auditorium in Los 
Angeles. 

Some 15,000 space scientists, engi- 
neers and management personnel at- 
tended the conferences and inspected 
the more than 100 booths with ex- 
hibits of systems and products apply- 
ing to the use of electronics and elec- 
tricity in the aerospace industry. 

Among plating displays that attract- 
ed attention were precious metal plated 
magnesium parts exhibited by Burton 
Silverplating Co. of Culver City, Calif., 
and Specific Plating Co. of Los An- 
geles. 

How printed circuitry applies to the 
aerospace industry was related in a 
talk by G. W. Godfrey of North 
American Aviation. His talk on “De- 
velopment of Printed Circuit Tech- 
niques in Air Vehicle Electrical Sys- 
tems” was amplified by a display of 
prototype equipment assemblies. 


One of the methods by which the 
Los Angeles. Society for Coatings 
Technology keeps its future study 
topics and research projects in step 
with current developments in its field 
is to make periodic polls of the en- 
tire membership. 

The most recent poll initiated by 
the L.A.S.C.T. technical committee re- 
quested members to send in study sug- 
gestions. Technical Committee Chair- 


man Don Heisler and Secretary George 
S. Cook, in a letter to the members, 
pointed out that the small, incisive 
solution to a current problem that can 
be solved in a short time by an active 
sub-committee, may have greater im- 
mediate value to all than a program 
that doesn’t show progress for several 
years. 

The committee asked for suggestions 
on small and large problems of mutual 
interest in the coating field that would 
lend themselves to co-operative study. 
All suggestions are turned over to the 
appropriate sub-committees. As the 
new year began the society had active 
committees on color calculation, solv- 
ency of oxygenated solvents, emissivity 
and reflectivity of coatings, and sur- 
face area studies of pigments. Presi- 
dent Fred E. Oberlin, and technical 
committee chairman Heisler an- 
nounced that regular meetings of the 
committees are planned in 1961, so 
that interest and progress will remain 
at a high level. 

The 1960-61 Year Book issued by 
the Society lists a total of 205 mem- 
bers, of which 80 are Class A, 28 Class 
B, 93 associate and 4 honorary. 


Peter Colefax, Los Angeles, has been 
named chairman of the board of the 
American Potash & Chem. Corp. He 
will also continue to serve as presi- 
dent, a position he has occupied since 


1947. 


The 12th Western Metal Exposition 
and Congress will open in Los Angeles 
March 20 and continue through the 
24th. The congress will be concentrated 
in the Ambassador Hotel, the exposi- 
tion in the Pan Pacific Auditorium 
and an adjoining pavilion. 


In excess of 100 authoritative metal 
engineers are scheduled to deliver 
papers at Congress sessions under 
sponsorship of the American Society 
for Metals, and collaborating groups, 
such as the Society for Nondestruc- 
tive Testing, Metallurgical Society of 
A.I.M.E., Society of Aerospace Mate- 
rials and Process Engineers, and 
American Society for Testing Mate- 
rials. 

Some 200 metal working firms and 
metal processors from all parts of 
America will present exhibits repre- 
senting the most advanced facilities 
and products available for industry, in 
the fields of metal forming, fabrica- 
tion, plating and finishing. 

Congress technical sessions are free. 
The exposition is free to holders of 
A.S.M. admission - invitations which 
can be obtained from suppliers who 
are exhibiting. 


Adams Rite Mfg. Co., 540 West 
Chevy Chase Drive, Glendale, Calif. 
has acquired a new plant building 
and grounds adjoining its present lo- 
cation. Completely remodeled, the new 
building adds 10,000 square feet to 
the facilities and brings the firm’s 
production area to a total of 100,000 
square feet. 

The building has been designed to 
mechanize the metal forming, plating, 
polishing, and general manufacturing 
processes required in the production 
of architectural hardware. A new en- 
gineering department is included. 


Micro-Dot Mfg. Co., South Pasa- 
dena, Calif., has installed a precious 
metal plating department for use in 
plating electronic components parts, 
connectors and similar items. Silver 


195 LAFAYETTE STREET 
CAnal 6-3956 - 7 


BEAM-KNODEL CO. 


METROPOLITAN DISTRIBUTORS 
HANSON-VAN WINKLE-MUNNING CO. 


COMPLETE SERVICE FOR 
PLATING AND METAL FINISHING 


NEW YORK 12, N. Y. 


For PLATERS, SILVERSMITHS, JEWELRY MFGRS., makers of 
Watches, Clocks and Electronics and other metal finishers. 
Supplied in straight or crimped brass, steel, nickel silver or 
stainless steel wire in sizes .0025 - .006 and in bristle, fibre or 
Nylon. Special sizes and shapes to order. 


Write (Dep't. M) on your letterhead for catalog and price list. 


im OIXON & RIPPEL, INC. Box 116 Saugerties, N. Y. 
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plating facilities have already been in- 
stalled, and are expected to be supple- 
mented by gold solution tanks later. 

Carlyle L. Helber recently joined the 
technical staff of Autonetics, Inc., a 
division of North American Aviation, 
Inc., as a research engineer in the 
firm’s Compton, Calif. plant. He was 
formerly active in a similar capacity 
for McDonnel Aircraft Co. in St. 
Louis, Mo. 


Anchor Plating Co., formerly loca- 
ted in the Rush St. industrial area of 
El Monte, Calif., has moved into a new 
plant on Tyler St., same city. The new 
shop is equipped with facilities for 
plating gold on magnesium, fused tin 
on electronic parts, cadmium, silver, 
and rhodium. 


HAMILTON MILLS 


For color pat oe beyond compare, i- 
ty INDIAN ND TURKISH E RY. 

referred by know the 

Also available — HECCO BRAND AMER- 
ICAN EMERY, for use in abrasive pastes 
and compositions. 


HAMILTON EMERY & CORUNDUM CO. 


CHESTER, MASS. 


SOUTH VIETNAM SPEAKS 


“I have been assigned to set up and take 
charge for the Army of the Republic of Viet- 
nam their first electroplating shop expressly 
for refinishing army signal equipment. My 
ELECTROPLATING KNOW HOW lessons was 
my most valuable piece of luggage when | 
left Manilla for my new job,” writes plater- 
chemist Largion Fernandez. From Vietnam to 
Virginia, EKH is a plater’s most valuable as- 
set! Write Dr. Joseph B. Kushner, Box 2066M, 
Evansville 14, Indiana for free details. 


SOMMERS BROS. 


MFG. CO. 


MFRS. OF “BEACON” 


Plating and Polishing Supplies and Equipment 
—Complete Semi and Full Automatic Installa- 
tions—Gold, Silver and Chrome Rouge, Stain- 
less Steel and Satin Finish Compounds—Buffs, 
Polishing and Felt Wheels. 


3439 NO. BROADWAY 
ST. LOUIS 7, MO. 


A Practical Manual of 
Industrial Finishes 


By B. M. Letsky. Published in 1960 
by Reinhold Publishing Corporation, 
New York and by Chapman & Hall, 
Ltd., London. U. S. price — $8.00. 


This 250-page volume, published 
last year in England, is divided into 
two main parts. The first part deals 
with finishes for wood and the second 
part with finishes for metal and other 
miscellaneous substrates. Forty figures 
illustrate the text. 

In the portion of the book dealing 
with wood finishes, actual formulas 
are given for stains, sealers, lacquers, 
etc. and the finishing operation is de- 
scribed in great detail. Not only is 
the age-old story of French polishing 
carefully told, but the author also cov- 
ers the newer polyester, polyisocyanate 
and other similar finishes for wood. 
Application by roller coating, curtain 
coating, as well as by spraying is 
carefully outlined. Plant layout and 
finishing schedules are covered in a 
special chapter. Defects in wood fin- 
ishing are defined and remedies sug- 
gested. 

Finishing metal with organic coat- 
ings is equally well described. Metal 
phosphating is properly emphasized as 
are also epoxy, vinyl, phenolic and 
other modern finishes. Numerous form- 
ulations are detailed. The chapter on 
application methods includes a descrip- 
tion of dipping, flow-coating, tumbling, 
and roller coating, as well as miscel- 
laneous spraying methods. The appli- 
cation and usage of special finishes 
such as lacquers for plastics; wrinkle, 
crackle, pebble, pearl, flock and other 
specialized coatings are described and 
formulas are given in many cases. The 
plant layout section includes flow 
sheets. 

Quality control testing is covered in 
both parts of the book. The practical 
approach given to this topic is evi- 
dent from the author’s statement that 
“the experienced and intelligent ob- 
server is the first essential” and the 
“estimate by an experienced thumb is 
never more than 10% from the mark.” 

Though written for a British user, 
we believe this book has much to rec- 
ommend it to an American student of 
the processes of finishing. 
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CALENDAR 


Mar. 1-2: Technical Conference, 
Society of Vacuum Coaters, 
Conrad Hilton Hotel, Chicago, 
ill. 


Mar. 3-4: Annual Technical Ses- 
sion and Banquet, Philadelphia 
Branch A.E.S., Benjamin Frank- 
lin Hotel, Philadelphia, Pa. 


Mar. 4: 15th Annual Education- 
al Session, Dayton Branch 
A.E.S., Biltmore Hotel, Dayton, 
Ohio. 


Mar. 20-24: 12th Western Metal 
Congress and Exposition, Amer- 
ican Society for Metals, Pan- 
Pacific Auditorium, Los Angeles, 
Calif. 


Apr. 30-May 4: Spring Meeting, 
The Electrochemical Society, 
Claypool Hotel, Indianapolis, 
Ind. 


May 5-6: Empire State Regional 
Annual Meeting, concurrent 
with Rochester Branch A.E.S. 
50th Anniversary Celebration, 
Hotel Manger, Rochester, N. Y. 


May 8-11: Ist International In- 
dustrial Finishes Exhibition, 
Earls Court, London S.W. 5, Eng. 


Apr. 22: 22nd Annual New Eng- 
land Regional Meeting, A.E.S., 
Hotel Statler, Hartford, Conn. 


June 18-23: 48th Annual Con- 
vention, A.E.S., Boston Host 
Branch, Boston, Mass. 


Sept. 5-8: 11th National Chemi- 


cal Exposition, Chicago Amphi- 
theater, Chicago, Ill. 
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ATERS 
40°C H-VW-M Exc.-in-Head. 
1—10000/5000 AMPERE. 6/12 VOLT 
40° CHANDEYSSON, Synch. 
1—7500/3750 AMPERE 9/18 VOLT, 
H-VW-M, Synch. 40°. 
1—6000/3000 AMPERE, VOLT, 


nch. 
1—5000/2500 AMPERE, 58 4 VOLT, 
1—5000/2500 “6/12 VOLT, 
V., 40°C., 


/2 

DEYSSON 40° Syn 

1—3000/1500 AMPERE, 12/24 VOLT, 
CHANDEYSSON, Syn 

1—2000/1000 AMPERE, 6/12 VOLT, 
H-VW-M. Synch. 

ANODIZERS 

1—1000 AMPERE, 40 VOLT. CHAN- 
DEYSSON, 25°C. and other sizes in 
stock for immediate delivery. Write 
for details. 


RECTIFIERS 
1—H-VW-M SELENIUM 5000 A., 6 V., 
S.C.F.C. 440/3/60. 
2—H-VW-M SELENIUM 3000 A., 6 V., 
S.C.F.C. 440/3/60. 
|—RICHARDSON-ALLEN Selenium 2500 


mote. 
/1000 AMPS., 6/12 

V. Remote Control AC, 
1—RAPID, Selenium 1500 Amps., 6 V. 


/60. 
9—UDYLITE No. UV-12-JD_ Basic, 
AS 750 Amp., 12/24 V., Controls 
avai 
2—RAPID AMP. Periodic reversers. 
3—-RAPID 500 AMP. Periodic reversers. 


SPECIAL 

1—KREIDER Centrifugal Drier with 
Heat. 

I—R-100 RONCI Enameler. 

3—LASALCO Ball Burnishers, Sizes 1, 
2 G 4. Lined or unlined. 

3—HAMMOND No. VRO-7 712 H.-P. 
Variable Speed Buffing Lathes. 

2—INDUSTRIAL RDR-| 2 Rubber- 
Linea Filters. Size 10x 

2—INDUSTRIAL Type Filters for 
Cyanide. 18x48 and 18x36. 

UFFING LATHES — 

DIVINE, U. S. etc. from 3 H.P. 

20 H.P. Koby oe and variable speed. 

3—PRODUCTION No. 10! Pipe Polishers, 
Individual or in tandem 

|1—PRODUCTION Model Pipe Polisher 
with feed troughs. 

1—HAMMOND Pipe Polisher. 

3—STEVEN-BADER Belt Polishers. 

Blower Type HS Fans, 
Size 330-10. 

8—DUSKOP Cabinets, 
Sizes No. 550, 850. 

1—Model A NIEHAUS Steel fume sep- 


arator. 

1—H-VW-MUNNING Type (Mechanical 
lift) full automatic, Plating Machine, 
70’ long x 4’ wide x 36” deep x 
101’ height. 

1—CROWN 48x36, 2 Compartment hori- 
— tumbling barrel, lined or un- 


2—MERCIL Nickel Plating Barrels 12” x 
36” with R. L. Tanks. 
3—DANIELS 30LS Plating Barrels. 


BAKER CO. 


Kirkland 17-5460 
25 Wheeler ‘St. Cambridge 38. eee 


| READY 
‘REFERENCE 
SECTION 


Better Buys 


Better Equipment 


GENERATORS 
1—10,099 Amps. 7 Volt. Chandeysson 
1—10,000 Amps. 9 Vo!t. Chandeysson 
1—4900 Amps. 9 Volts H-VW-M 
2—3000 Amps. 6 Volts H-VW-M 
2—2500 Amps. 9 Volts H-VW-M 
1—4000/2000 Amps. 9/18 Volts Elec: 
tric Products 


FILTERS 
1—18-48SC1 
7—30-6048 RDR2 8000 Gal. per hour 
nickel 
1—30-3630 RDR2 3300 Gal. per hour 


nicke 
RECTIFIERS 
1—1000 Amp. 0- 6 Volt 
1—1000 Amp. 0-12 Volt 
POLISHING & BUFFING MACHINES 
1—10 ft. Diameter ACME ROTARY — 
12 stations indexing — automatic 
lubricating system to all points — 
with 4 Acme Heads — reconditioned 
and like new. 


PLATING MACHINES 
1—Hanson-Van Winkle-Munning — two 
lane 64 inch lift. Adapted for cop- 
per-nickel and chrome 
2—Semi-automatic nickel plater 
1—Semi-automatic — for copper, cad- 
mium or zinc 
1—Udylite Jr—Fully automatic for zinc 
or cadmium — brass or nickel 
1—Udylite full automatic bi-nickel 
plater 


1—6000 Gal. Carbate Heat Exchanger 


MISCELLANEOUS 
1—Pangborn #3 Type EZ Hydro-finish 
Cabinet 
1—#1 Kling Friction Saw 
1—Dravo 2,000,000 BTU Counterflo 
Space Heater — Oil Fired 
Rheostats — 200 Amp. and up 
Hanson-Van Winkle-Munning—Columbia 
Ransohoff spiral dryers 
All sizes — rubber, Koroseal lined and 
steel tanks. 


~ 


PLATING SERVICE AND 


EQUIPMENT CORP. 
1401 Conner Detroit 15, Mich. 
Phone: Valley 3-1852 
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ADVERTISING RATES itime ............$12.00 


3 
Per column inch per insertion ¢ times 


Yearly (12 times) 9.00 


USED . . NOT ABUSED 
EQUIPMENT 


RECONDITIONED AND GUARANTEED 
IMMEDIATE SHIPMENT 


SEMI-AUTOMATIC PLATING MACHINES 

29° x4’ x4’ HV.W. 

17’ x 56” x 42” Udylite 

17’ x 42” x 30” Belke 

10° x 42” x 36” H.V.W. 

Udylite Jr. 264” overall, 15 stations, Hy- 
draulic Lift, Tanks 42” deep, ideal for 
most any plating or cleaning cycle. 


SEMI-AUTOMATIC POLISHING 
EQUIPMENT 
1—Production #101, 3 tandem 25 H.P. M.D. 
1—Production #101, 2 tandem 15 H.P. M.D. 
2—Production #101, 7¥2 & 10 H.P. M.D. 
1—Hammond 4 Spindle 
5—Acme A-2 
2—Acme B-10 
Hammond 4 Spindle w/pull back. 


POLISHING MACHINES 
1—Mitchell Double 20 H.P. 
2—Divine VCS-3 H.P. 
2—Divine VM-10 10 H.-P. 
1—L’Hommedieu #20A 5 H.P. vari-drive 
1—L’Hommedieu #23 5 H.P. vari-drive 
26—Various makes, models, 2, 3, 5, 742, 10 & 
15 HP. 
Hammond Double 712 H.P. 


RECTIFIERS & GENERATORS 

2—2000 Amp. 40 Volts H.V.W. Comp. 

1—2500 Amp. 6 volt Green w/ control 

2—2000/ 1000 amp., 6/12 v. G.E. New Selen- 
ium stacks, remote controls 

5—Udylite 1500/750 amp. 6/12 v. 

1—H.V.W. 1000 amp. 6 v. 

4—Rapid 500 amp. 6 v. S.C. Full Control 

1—R.A. 500 amp. 9 v. S.C. Full Control 

3—R.A. 500 amp. 6 v. S.C. Full Control 

2—G.E. 500 amp. 6 v. basic units 

1—Udylite 500 amp. 6 v. self contained, full 
control 


FINISHING EQUIPMENT 

1—18” x 36” Abbott Rubber Lined M.D. 

2—Roto-Finish Tumbling Barrels DW-60-36-2 
comp. rubber lined, M.D. 

1—Roto-Finish DW-22-36-1 M.D. 

Large assortment of Baird, Crown, Globe, 
Henderson motor driven furnished with 
steel, wood or lined barrel. 

1—Roto Finish Unloading chute 

3—Chip Separators 


MISCELLANEOUS 

1—Daniels #3 rubber lined plating barrel 
w/new lucite cylinder 

1—Noble Centrifugal Dryer, 12” x 12” 
Alsop 7” 20 pad Stainless Steel Filter 
Sparkler 1800 G.P.H. Cyanide Filter 

Steel, Stainless Steel, Steel Koroseal or Rub- 
ber Lined or Lead Lined Tanks 

Rheostats, Knife Switches, Back Stand Idlers 
WE PURCHASE SURPLUS EQUIPMENT 

WE WELCOME YOUR INQUIRIES 


LINDALE 
EQUIPMENT AND SUPPLY CORP. 


504 SMITH ST., BROOKLYN 31,N. Y. 
Phone: 'TRiengle 35-4353 
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Rebuilt 


Polishing Equipment 


RECONDITIONED AND GUARANTEED 
COMPLETELY 


~ 


AUTOMATIC POLISHING EQUIPMENT 


1—(New) Hammond K-34 Rotary Table — 5 
spindle — self-indexing 

3—Hammond 46” Rotary Tables — 6 spin- 
dies — self-indexing 

3—Hammond 34” Rotary Tables — 6 spin- 
dies — self-indexing 

1—Hammond 18” Rotary Table — 8 spindle 
— self-indexing w/2 Hammond (5 HP) 
heads — self-enclosed 

1—Acme 10’ Rotary Table — 12 station — 
self-indexing — central lubrication w/ 
umbrella type canopy for spray system. 

1—Acme 10’ Rotary Table — 12 station w/2 
drives — self-indexing or continuous 

1—Hammond 22” Rotary Table w/8 spindles 
— self-indexing 

1—Acme 8’ Rotary Table w/24 stations — 
continuous drive 

6—Acme Straight Line Machines —- return 
type — 20’ - 

60—Acme G1 & G3 Automatic Polishing heads 

(5 HP - 74% HP - 10 HP) w/power driven 


column 
a Matic (15 HP) Automatic Polishing 
eads 
22—Hammond, Devine, Udylite, Automatic 
Polishing heads (3 HP - 5 HP - 7% HP 
10 HP - 15 HP and 25 HP) 


SEMI-AUTOMATIC 
3—Acme A-2 
6—Acme B-10 complete w/ pullback controls 
and timers 
3—Acme L-8 (7% HP) complete 
1—Acme B-10 w/A-2 heads 
1—Acme L-8-L 
2—Acme E-10 
5—Acme Reveal Moulding Machines 
“oe Reciprocating Machines — 15’ and 


1—Acme Ferriswheel 
20—Acme Roller Feed Units 


POLISHING AND BUFFING LATHES 
32—Hammond Polishing Lathes w/two - 5 HP 


motors 

8—AMitchell Polishing Lathes w/two - 5 HP 
motors 

4—L’Hommedieu Polishing Lathes 5 HP — 
variable speeds 

58—Hammond, Mitchell, Standard, Rome, 
Gardner and US Electric and Hisey Wolf 
Polishing Lathes w/3 - 5 - 7% and 10 
HP motors 


Backstand Idlers — Dust Collectors 
Blowers — Belt Sanders — Flex Shafts 
ALL THE ABOVE EQUIPMENT 
LOCATED AT OUR PLANT 
CALL — WIRE — WRITE 


MICHIGAN BUFF COMPANY, INC. 
3503 GAYLORD AVENUE 
DETROIT 12, MICHIGAN 

TWinbrook 3-2200 
WE ALSO HAVE A COMPLETE STOCK OF 


POLISHING & BUFFING ACCESSORIES 
AND SUPPLIES 


QUALITY 


EQUIPMENT 


AT BELOW AVERAGE 
PRICES 


Rebuilt and Guaranteed 


RECTIFIERS — M.G. SETS — 
REVERSERS 

Shands 400 Amps. 30 volts 
G. E. 500 Amps. 6 volts 
Udylite 1500/750 Amps. 6/12 volts 
Udylite 1500/750 Amps. 12/24 volts 
Rapid 3500 Amps. 6 volts 
Rapid 500-1000 Ame. Periodic Reversers 


AUTOMATICS & FILTERS 
et Semi Automatics — lined and un- 
Industrial Filter G Pump 14x28 SCW-2 
Industrial 10,000 G.P.H. 54x36 R.L. (with 
slurry tank) 


PLATING BARRELS G TUMBLERS 


Daniels #40LS Lucite 

Udylite 14x24 Lucite 

Udylite 14x30 Bakelite 

Crown 14x36 Bakelite 

Udylite 14x36 — 3 compartment 
Supersheen Submerged — Lined 
Globe & Henderson Tilting 

Baird #1C & 2C Tilting 


RHEOSTATS & SWITCHES 
100—H.V.W. Udylite, Crown, etc. 100, 200, 
300, 500, 750, 1000, 2000, 3 Amps. 
Rheostats with meters, shunts, etc. 
15—D.P.D.T. Knife Switches, 200 Amps. — 
3000 Amps. 


POLISHERS 
Jewelers Polishing Th. 


Acme B-10 Semi Automatic 
#484 Production Tube 


MISCELLANEOUS 


Electrostatic Sprayer with conveyor, Degreas- 
ers, Cathode Rod Agitators, Pumps, Shakers, 
Chip Bins, Hoists, Flexible Shafts, anks — all 
linings, Anodes, Ch , Ovens, 
Centrifugal Dryers, Spray ‘ponte etc. ete. 


For Quality. Dependability & 
Service call on: 


BRUCAR EQUIPMENT & SUPPLY 


2740 GRAND AVENUE, BELLMORE, L. I., N. Y. 
Telephone: CAstle 1-4100 


FOR SALE 


Sparkler filters — used. Model 4-18 for nickel, 
400 gal. Save $500 to $1,000 per unit by mak- 
ing minor repairs, assembly of pumps, etc. in 
your shop. Polishing and buffing stands and 
other metal finish equipment. Assorted rubber 
lined plating tanks, etc. Reasonable. Address: 
Filters, P. O. Box 831, Decatur, III. 


JOB SHOP 
FOR SALE 


Located in Victoria, Texas. Growing in- 
dustrial area — only job shop in 100 
mile radius. Nickel, copper, chrome, 
brass, silver and gold. Will sell all or 
part to experienced electroplater. 


VICTORIA ELECTRICAL PLATING CO. 
3208 E. Red River Victoria, Texas 


FOR SALE CHEAP 


PRICES TOO LOW 
TO LIST 


POLISHING EQUIPMENT 


27—WMurray-Way packermatic Acme hcads, buffing 
and sanding, completely universal 
3—Reveal Acme tables for mcu!ding and out-of- 
round work 
1—15’ Straight line and return Acme polishing 
unit 4-10 HP Murray-Way heads 
1—Hammond 5 spindle with 4-7/2 & 10 HP heads 
1—Divine 8 spindie indexing table 


POLISHING MACHINES 
1—Hammond double 71/2 HP 
3—Divine double 5, 72, 10 HP 
2—Hammond 712 HP, variable speed 
2—L’Hommedieu #23 variable speed, 5 HP 
2—Hammond 712 HP and 10 HP 
1—5 HP Divine variable speed 
3—U. S. 95 variable speed 
3—Divine 5, 72, 10 HP bent over model 
2—Divine standard model 5 HP 
1—Standard 71/2 HP 
15 HP 
20—Pesco, U. S. Electric, etc. motor in the head 
and belt drive units, 2-10 HP 


TUMBLERS 
2—Crown horizontal 
6—Baird oblique 
3—Globe oblique 
6—Abbott & Hartford 
1—Almco 
1—Henderson 
4—Lupomatic 
12—Jewelers wet tumblers 
4—Lasa'co ob'ique and hcrizonta! top load 
2—Mercil horizontals — top load 


TUBE POLISHING EQUIPMENT 


1—101 Production tube rolisher, variable speed 
feed unit, 10 HP drive — lat> tyoe 
Production units for straight and tapered 


1—Production 484 tube rotish-r elt) 

2—Tyne $ Production ro'ishors (sanding 

1—Hammond 0D-9 tube polishers — 10 HP late 
model machine 

WATER TREATMENT DEIONIZERS 

3—Units 60 to 100 gals. per hour 


RHEOSTATS AND SWITCHES 
25—4000 Amps. 


VOLTS, AMMETERS AND SHUNTS 
Over 3000 pieces in stock. 


BARREL PLATING EQUIPMENT 
4—3 barrel Udylite tank units 
1—2 harre! Udylite tank unit 
15—14 x 30 Udylite cylinders, Lucite, Melamine 
and hard rubber 
operated transfer and 


‘orage 
1—Lasateo hoist operated transfer and storage 


1—Placo centrifugal dryer, steam heat 
1—Ransohoff steam heated = dryer 
1—Baird #2C steam heated bar: 
1—Lasaico 42” barrel and tank with hoist 


TESTING EQUIPMENT 


1—Kocour thickness tester 
1—Industrial salt spray unit like new 
10—LaMotte and Kocour PA comparators 


AUTOMATIC SPRAY EQUIPMENT 
1—Paasche 60 spindle unit on 3” centers 
1—Round table with 36 spindles, automatic spray- 


er 

1—4’ water wash spray booth 

1—10’ water wash spray booth 

1—10’ spray booth 

1—8’ spray booth 

6—Explosion proof fans and motors, 18-36” 


PRESSURE TANKS 


air agitators, hand mixer and 

electric m 

1—12 x 8x own, indirect gas fired 

2—24” long drying ‘units, use a4 infra-red bulbs, 
375 watts 


60—Oven and shop trucks 
200—Wire screen spray trays 


PescoPlating EquipmentCorp. 
15 Wythe Ave. Brooklyn 11, WN. Y. 
EVorgreen 4-1412-3-4 
SEND FOR COMPLETE LISTINGS 
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fia 
H.P. Polisher 
uted Acme L-8-L 714 HP 


WORTHY 
STRAINER 


USED BUFFS FOR SALE 


Spiral sewed — sisal — Airway 


STRAINS PAINTS _ type. 
AND VARNISHES 
IMMEDIATE DELIVERY 


AS YOU SPRAY 
Samples sent 
Dealer or Order 


Consult Your Paint 
Direct From Factory 
in Lots of 12 MICHIGAN BUFF CO., INC. 
ne 3503 Gaylord Avenue 
Detroit 12, Michigan 
TWinbrook 3-2200 


4 SEND FOR 
LITERATURE 
Price $1.50 Ea. 

WORTHY PRODUCTS CO. 
NEW & REBUILT Box 1432 Boca Raton, Fla. 


PLATER’S EQUIPMENT 


Complete warehouse stock of 
PLATING AND POLISHING EQUIP- 
MENT AND SUPPLIES available for 


immediate delivery 


METALLIC 
POWER 
RECTIFIERS 


Write or-phone for free catalog 


FRanklin 2-3538 


Clinton SUPPLY CO. 


SINCE 1910 
110 $. CLINTON ST. 


AKER BROS., INC. 


QUALITY REBUILT 


PLATING « POLISHING & TUMBLING EQUIPMENT 
FULL AUTOMATIC PLATING MACHINES A SPECIALTY 
~ One of the Largest Stocks in the Country ~ 


CHICAGO 6, ILL. 


FOR SALE 
6—Hammond buffing lathes. Two—5 
PH motors each, 11% shafts. First class 
condition. $525.00 each. 

ROYAL INDUSTRIES 
310 E. Parent St. Royal Oak, Mich. 


ANODIZING AUTOMATIC 


1957 HV WMDOUBLELANE 20,000 AMPS. 24 VOLTS 


This anodizer is complete in all details, is in EXCELLENT condition and can be seen for inspec- 
tion and operation by appointment. 


RACK 64” x 24” x 16” 72” LIFT 27” CARRIER CENTERS 


82 CARRIERS, presently set up for 60 carriers an hour 
Automatic rack transfer from racking conveyor 

91’ overall length x 16’ high x 15” wide 

2 Twin Chrysler radial compressors with Acme chillers 

8 bank Industrial graphite tube type bundle type heat exchangers 
2 CHANDEYSSON generators 10,000 AMP. 24 V. each 
5,000 gal. rubber lined phosphoric acid storage tank 

9 Blowers and Exhausters 742 to 15 Hp. 

10,000 Ibs. copper bus bar (approx.) 

Master control panel and auxiliary equipment control panel 
ROOTS CONNERSVILLE blower for air agitation 


* * * 


RELIABLE INDUSTRIAL EQUIPMENT COMPANY 
633 RICHMOND STREET RIVERSIDE 2-2607 GRAND RAPIDS 4, MICH. 
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PLATERS AND ANODIZERS 


M-G SETS — Motor 3-60-220/440 


Amp. Volt Make 
100 65 G. E. 
125 40 Star 


7% 
333 30 G. E. 
400 66/60 G. E. 
$00 60 Westinghouse 
698 47.5 Elec. Prod. 
750 (Twin) 6 H-V-W 
750/375 6/12 Excell-All 
845 47.3 Elec. Prod. 
940 32 Elec. Prod. 
1000/500 6/12 Eager 
1000/500 12/24 H-V-W 
1500 15 Star 
1500 30/50 Century 
1500 40/65 G. E. 
1500 65 Westinghouse 
1500 . 70 Century 
2000 6 Eager 
2500/1250 6/12 Elec. Prod. 
5000/2500 6/12 Chandeysson 
6000/3000 6/12 Elec. Prod. 


6000/3000 


TANK RHEOSTAT 
5000 Amp. Udylite, 3 Volt drop. 


MOTOR REPAIR & MANUFACTURING CO. 


1555 HAMILTON AVE., CLEVELAND, OHIO 


IDEAL TACK RAGS 


For a Perfect Finish 
Bulk or Bagged 
IDEAL CHEMICAL COMPANY 
1499 Dean Drive 
So. Euclid 21, Ohio 
EV 1-4111 — EV 2-1111 


FOR SALE 


18,000 sections used spiral sewed buffs. 
and sewing, 11%” arbor hole, 9” 
to 10” in diameter, 16¢ each. Address: 
February 2, care Metal Finishing, 381 
Broadway, Westwood, N. J. 


NEW AUTOMATIC DEGREASER 


Never been used. Automatic cross rod conveyorized 
Circo degreaser. Vapor-Spray-Vapor. Complete, with 
solvent recovery still, pumps, storage tanks, filters, 
work baskets, controls. Solid stainless steel construc- 
tion, var. speed drive. Cap. 5000 Ibs. steel per hr. Bas- 
ket size 24” x 20” x 8” high. Original price $16,500. 
Best reasonable offer for quick sale. 


CHEMICAL SERVICE CORPORATION 
82 Beaver St. New York, N. Y. 


FOR SALE — REDUCED PRICE 
ONE TON OF NEW 80/20 BRASS 
PLATING BALLS, either in one lot or in 
smaller quantities. 

THE BALTIMORE SMELTING CO. 


P. O. Box 72 Baltimore 3, Md. 
Tel. ORleans 5-4307 


FOR SALE 


1—5000 Amp. plating generator, 45 KW, 4 to 
9 volts. Reliance generator, speed 720, type 
GSM. Manufactured by C. F. L’Homme- 
dieu Co. Motor 100 HP, 220/440, Serial 
No. 117447. 


1—4000 Amp. plating generator, 9 volts, speed 
600, 36 KW. Manufactured by Chan- 
deysson Electric Co. Motor 60 HP, 440 
volts. 


These units are in excellent condition — a bar- 
gain. Address: February 3, care Metal Finish- 
ing, 381 Broadway, Westwood, N. J. 


SHEEPSKIN BUFFING WHEELS 


We have 2,200 used sheepskin buffing 
wheels — cheap price. 10” to 13” diam- 
eter, 2” to 3” face. Address: February 1, 
care Metal Finishing, 381 Broadway, 
Westwood, N. J. 


AUTOMATIC FOR SALE 


Stevens “‘A’’ 38’ long for electropolishing cycle; 
clean, rinse, acid, rinse, electropolish, rinse, 
acid, rinse, force dry. Machine recently rebuilt. 
In excellent condition, can be converted to 
chrome or like process. See in operation at your 
convenience. Address: February 6, care Metal 
Finishing, 381 Broadway, Westwood, N. J. 


SITUATIONS OPEN 


in confidence to: 


ELECTROCHEMIST 


Opening for electrochemist to take charge of application 
research laboratory and program on chromium plating and 
related metal finishing. Opportunity to plan and undertake 
basic and applied research to meet needs of the industry. 


Require aggressive, research-minded scientist with some 
supervisory background. Minimum 8 years experience with 
record of proven accomplishment. 


Modern research facilities, located near Finger Lakes and 
Adirondack recreational area. Liberal employee benefits. 


Please send detailed resume indicating salary requirements 


Director of Research 

Solvay Process Division 
Allied Chemical Corporation 
Syracuse 1, New York 


PLATING SUPERVISOR 


SITUATION OPEN — Outstanding oppor- 
tunity in Midwest metropolitan area for 
man thoroughly experienced in decorative 
nickel-chrome plating to supervise installa- 
tion of new equipment and take full re- 
sponsibility for production operations. Must 
be capable of trouble shooting, solution 
maintenance and handling of personnel. 
Organic finishing experience desirable but 
not absolutely necessary. Please give 
availability, full details of background and 
salary desired. Replies held confidential. 
Address: January 1, care Metal Finishing, 
381 Broadway, Westwood, N. J. 


DISTRIBUTORS 
SITUATIONS OPEN — Distributors needed 
in several territories on cadmium and zinc plat- 
ing brighteners and plating specialties. Adver- 
tising referrals and excellent discount. Address: 
February 4, care Metal Finishing, 381 Broad- 
way, Westwood, N. J. 


SITUATION 
WANTED 


PLATER 


SITUATION OPEN—Job shop plating foreman. Must 
be experienced in copper, nickel and chrome on small 
parts, still and automatic. Must be qualified to super- 
vise department and help solve plating problems. Will- 
ing, hard worker. Excellent opportunity for advance- 
ment. New York area. Address: October 11, care Metal 
Finishing, 381 Broadway, Westwood, N. J. 


PLATING SUPERVISOR 


SITUATION OPEN—Plating »pecialist, qualified in 
Production Engineering. Thoroughly experienced in 
copper, nickel, chrome, silver and gold — barrel, rack 
and automatic plating of smal! parts. Trouble shooting, 
maintenance and handling personnel. Strong working 
background methods and cost reduction knowledge and 
rack designing. B. 8. degree in chemistry desirable. 
Permanent opportunity. Long established job shop in 

‘ew York area. $9,000 start. Address: October 10, care 
Metal Finishing, 381 Broadway, Westwood, N. J 


SALESMAN 


SITUATION WANTED—Age 40. Have had twenty 
years’ experience in all types of job plating, laying out 
of complete coloring plants, have knowledge of all types 
rectifiers, and chemicals. Would like position as sales- 
man for New England area for chemical house dealing 
with equipment and plating materials. Have had ex- 
perience selling locally. Address: February 5 care 
Metal Finishing, 381 Broadway, Westwood, N. J 
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“AN EXTRA MEASURE 
OF RELIABILITY” 


—Elco Corporation, 
Philadelphia, Pa. 


The failure of a single component can 
put even the mighty Atlas Missile out of 
commission. That’s why an electroplate 
of SEL-REX BRIGHT GOLD is specified 
to give an extra measure of reliability to 
Elco’s patented VARICON Contacts used 
in missiles, rockets, computers and similar 
critical applications. 


The VARICON Contact, with its fork- 
like design and 4 coined mating surfaces, 
offers exceptional resistance to numerous 
punishing insertions and withdrawals— 
meeting or surpassing the most exacting 
specifications, Patented SEL-REX 
BRIGHT GOLD, which produces a fine 
grained, dense electroplate—twice as hard 
as conventional 24K Gold plate — is a 
major reason for the reputation of quality 
and reliability enjoyed by VARICON 
throughout all industry. 


SEL-REX makes the world’s largest se- 
lection of processes and systems which 
take the guesswork out of plating with 
precious metals. Baths are simply main- 
tained with scientific precision by addi- 
tions of pre-measured salts or solutions. 
Your assurance of consistent quality re- 
sults from one batch to the next. 


An internationally based network of sales and service technicians 
is at your beck and call to make sure you get the optimum results 
built into every SEL-REX PROCESS. 


Complete technical literature free on request. Specify precious 


Paste tee metal(s) and your application. 


nectors and unique fork-like contact plated *Patented 
with Sel-Rex Bright Gold. 


Patented esses for plating with Gold, Rhodium, Platinum, Paladium, Silver, 
and to produce “custom alloys” for your particular requirements. 


SEL-REX CORPORATION 


NUTLEY 10, NEW JERSEY 
The World’s Largest Selling Precious Metal Plating Processes 
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nickel 


stripper 


cDermid 
erm ' Call your MacDermid Man for more information. He 
saPight to the Finish! has the know-how and experience to lower production 
costs and help you get a better finish. 
WATERBURY, CONNECTICUT 
Ferndale, Mich. * Torrance, Calif. 


METAL CLEANERS * COPPER PLATING PROCESSES * DRY ACID REPLACEMENT SALTS ® MACROMATE CONVERSION 
COATINGS * ELECTRO AND CHEMICAL POLISHES * BURNISHING AND OTHER METAL FINISHING COMPOUNDS 
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